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1 HAVE A LOT OF | 


=a Machinery) 


that I have taken in exchange for new, which 
I will sell cheap, and Warrant as represented 


One 20 inch Greenwood Planer and Counter. 
One 60 inch  ~ Heading Jointer. 

One “ Stave Cutter. 

One s " Eesrier 

One Lad “ 

One 15 horse payer Portable ‘Engine. 

Onels * “< - Stat pata pe 

One ls * is 


One No. 4 Knowles Steam Pump 

One No,3 Weinman “ 

One Brewer’s Air Pum oa 

One lot 2 7- R inch Shaf ing, with post hang- 


and cou 
Yas fp-iftincn Shafting. 


One lot 9 1 
One Bentel, Margadant & Co. Band Saw 
One Goodell & Water~ Shaper—Single spindle 
R y Cut-off Saw. 


One 
One No, Breton mupels, 


a age, a oe wise BRAT Ara Q.. 
Diamond Emery Wheel Machinery, 





ad Forse Blower, : 





THE BEST IN THE MARKET. 
Hadley’s Patent Countershaft and Bel Shifter 
Send for illustrated catalogue and prices. 

W.H. PARKIN & CO., Sole Agents, 
51 No. 11 So. Water street, Cleveland, O 





A.Northrop&Co 


NORTHROP’S PATENT CAP SEAM 


SHEET IRON ROOFING. 


PATENT 
PANELED SHEET IRON CEILING, 


And CRIMPED IRONS of various designs 
for Roofing and Siding. 


No, 97 First Avenue, 


PITTSBURGH, PA. 
Kee Send for Circular. §1 


The Cummer Engine 


Was awarded the 


GOLD MEDAL 


At the Cincinnati Exposition, and a SPECIAL PRIZE for extraordinary 
merit. Also 


THE HIGHEST MEDAL 


At Louisville for the BEST Automatic Engine. 
SEND FOR 150 PAGE CATALOGUE No, 14. 


SUMMER ENGINE Co., 
CLEVELAND, OHIO. 


.Watchman’s New Improved Time Detector 
re SAFETY LOCK ATTACHMENT. 
yueran that it-is impossible to tam- 
: a i ‘this 8,6 mp successfully 
Boul an one have, or through m 
me doubtful on the sub: t, 


ADDRESS 





gag and sa est ¢; We = 

ents: 5, 1876, 1876, 1877, 1 1844 ava fees. 
instrument is supplied with twelve 

dittere ent keys for twelve di it stations. 


This emp pe contains al ne im- 
vements, and is in every res supe- 
rior to any kind of ES Detector, uals 


“wil be be pleased be answer all fe gees 





N.B. - Guarantee to 
with any other patentees whatever. 
E. IMHAUSER, 
212 Brondway, New Tanke 





P.O, Box 2875. 


re Cutting. 


AVING for a number of years given special at- 
tention to the cutting of correct running GEAR 
WHEELS, and being supplied with the most im- 
proved CUTTERS and MACHINERY, we are prepared to 








do, in a satisfactory manner, all kinds of 

| GEAR CUTTING, DRILLING INDEX PLATES AND GRADUATING. 
| VA ARITER 2 SWASEY, 

| CLEVELAND, O. 





| Masters & Company, 


| Commission Dealers in 


Iron Ore, Pig Iron 


AND METALS. 
CLEVELAND OHIO. 


Manufactured to 


Standard Gauges, 
with 





CINCINNATI WIRE NAIL COMPANY, 


MANUFACTURERS OF Pjain and Barbed Wire Nails. Croxcmnar!, Onto. 





SPECIAL MACHINERY. 
Bvery machine belted and 
tested. 


CG. A. GRAY, Jr. & CO., 
N.E. C. 8th & Sycamore. 
CINCINNATI, O. 1 





have nofconnection ) 


Cabinet Work 


For Offices, Stores, or Banks, m any wood or 
style, at lowest living prices for FIRST 
Chass WORK. 


DESIGNS FURNISHED, 
if required, sna estimates given. 


Roll Top Desks, 


on hand. Equal to any other manufacture, 
: and lower prices. 
send for Coemenee: Correspondence solicited 
D. A. JAMES, 
25 218 W. Market Street, Akron, O. 





tI A. EE. 
STEAM: 


BEST 


WN; 


AL | 





Send for Cata'ogue of the 
FIRMENICH 





. ef es ek a 
| — Lwaathnes, 
Bacial Drills, 





Geo. C. Morgan & Go., 


' Room 16, Major Block. Chicago. 


PUMPS fm 












ae a ls 

















|We guarantee our Pipe to be the “ Best” made in America, 


SEND FOR PRICE LIST. , 
Office and “A7 corks et Akron, Chic, U.S.A“. 72 





Akron Sewer Pipe Agencv. 


— REPRESENTING —— 


Akron Sewer Pipe Co,, Hill S. P.Co., Buckeye S. P, Co. and Robinson Bros. & Co. 


MANUFACTURERS OF 


Capacity, 5,000 car loads per year. 


“Standard” Akron Salt Glazed Sewer Pipe. 


A liberal discount to the trade. 
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Telephone No. 2024, + $3 


THE LARGEST PATTERN SHOP WEST oF NEW YORK, 


GCOBEILLE & FSEO.. 


19-287 Columbus Street, ‘CLEVELAND, °.. 





— —-- - as ge 


» |CLEVELAND TWIST DRILL co, 





= 


Cox & PRENTISS, 24 ane 26 hoes vate 
. Cleveland, O., and 101 








Worthington & Sons, 


Manufacturers of 


Crindstones 
for gll kinds of grinding. 
Specialty of Mounted 
Crindstones | 
Best line of 


seri Stones 


United Sates. 

Front & River 
Streets. ; 

CLEVELAND, 
OHIO. 


sUMmans BROS. & CO. 


manufacturers of 


And Superior Quality esti sian 
OSTRUTHERS oO" » Loungstown, 0. 


E. H. JONES & CO. 


Successors to JonEs & Van WIRE, 
ENCINEERS 


And Dealers in Machinery 


OF ALL KINBS. 
Engines and Pag ng from 10 to 
Prompt Delivery—Pumps, Wood and Iron 
Working M achinery, 'G Governors, &., 


221, 223 ond "285 River Street, 
CLEVELAND, O. 

























W. McFARLAND, 
- Tron and Brass Founder. 


Chilled Cast Wire Dies 


Any size or style ade "ch chavs Ativan. 


TRENTON. N. J. ; 8 





Queen City Pattern Works. 


Patterns made to Order 


For Machinery, Soy ae a Architec- 


2 ALEX. D. CUNNY, 
120 & 122 Bast 2d Street, CINCINNATI. 0. 





TOLEDO WIRE WORE | 
F. POWELL & CO. 


Manufacturers of 


Coal Screens , 


WIRE BANK RAILING, 


PLAN I STANDS, 


FRIE PROOF LATGAING, &C. 
238 Summit Street, TOLEDO,O. 











‘THE KIMBALL 


ater Motor 


_IS THE BEST MADE, 
because it is the 


DLost Siconomical. 


Send for a Circular. THE KIMBALL MOTOR CO. 
1 TOLEDO, O. 


THE STAR TOOL CO. 
M hi ' ! 





















Factory: Pro- 
vidence, R.I. 


HORIZONTAL BOR- 
ING MACHINE. 


73 Offices: 220 Franklin street, Boston, Mass., 228 Lake street, Chicago, I]. 


. 








NOVUETY LAT Stow 


ABY, 
Tol. ii 








Men’s and Boys’ fine styles 
always on hand. 
196 Superior Street 1 


Alligator *K7rench, 


FOR PIPE AND ROUND Imon, 
















S$. A. SMITH, 
164 Lake Street, Chicago, ti, 
Agent for the Western States. 8 








he / \ 


Vi 





OF 


OR CATALOGUE 8. 





ARMSTRONG'S IMPROVED ADJUSTABLE STOCK and DIES 


FOR PIPE AND BOLTS. 


Tapped to Standar ! Gauges 
Adjustable to all variations 
in the size of fittings. Can be 
gage: gy without draw- 

ing pe temper by simply _ 
grindi m8 them. ‘ossessing 
practical advantages appre- 
ciated by all mechanics. Cir- 
cular and Price Lirt sent free 
on application. 

Manufactured by 


F. ARMSTRONG, 
Bridgeport, Conn. 
New York Office—132 Church Street. 





For sale by Worswick Mfg. Co., Cleveland, Ohio 


The Flammang Injector. 
THE LATEST, 


MOST IMPROVED, SIMPLEST. 














JAPANS, DRYERS, 





Correspondence Solicited. 


JOHN ADT & SON, 


—BUILDERS OF— 


RDWARE MANUFACTURING 





MACHINERY. 
Send for Catalogue. 


NEW HAVEN, CONN., U.S. A. 





MOST ECONOMICAL 


BOILER FEED 


Inthe Market, Will lift water 26 feet, and work 
AS WELL WITH HOT AS COLD WATER. 


Cannot stop up or corrode, Always ready. Every 
Injector guaranteed to do what it is sold for,— 
Lifting or Non-lifting. 

Send for Price List to 


FLAMMANC INJECTOR CO., 


44 AtEY Block, or 66 Center . 
CLEVELAND, O, 


THE 1 NEW PULSOMETER 


The cheapest, strongest, most simple, compact, durable, effective and economical 


ai Heaps PUMP IN THE MARKET, 

‘or ra’siny uids under and up to 190 feet. No Machine: . No Oil, No 

Speciai Care. Can be worked su-pendei’l byacha.n. Will pass «rit, mud, 
anand, ‘buses etc., Without i gh te its parts. Needson y a steam pi 
tr: mmnn vier - oo it. P za Ye a yt a $30; 1, peed Pipe 


755 3s, ce 6,000 do. $150) ; om $i 000 do. 

ees: “35. vou ‘eaab 3 45,000 do. $ Oc #175 5 18: 120,000 

uve $1. *, ‘mpare this with any ‘other ja0,00 List. 2 
Mailed free. 


Write for iunetretoa descriptive book with testimonials, &c. 
PF OMT it STH A PLUMP Co.. 3 John St., New York City, U.S.A. 
SORUNDUDE A7" ba ed od 

Polishers’ and Machinists’ Supplies, Rub stones 
Emery WHEEbS: 


Emrey Wheels, Machinery, and Diamond Tools. 
ILLRUN WETOR DRY? J Vitrified Wheel Co., 


Send for Circulars te 
We*field, Mass. } 




















The Middlebrook & Post M6 Col 


) PATENT a oe 














CLEVELAND,O. 


Gas Ener 











THE 


SOMBART 









onto coma ly. Nofi 
to build. No Boilerto 
No engincer required. No 
coal nor ashes. No wii 
es No Petes. ech 
x on. Sizes { 
cat heaees power. (aatols 
The most convenient ani 
cheapest Motor for smal 
wer, ever made. Ju 
e thing for Printing Ofi- 
om Laundries, Jewelen, 
Saddlers, Coffee Milk 
Small Shops, etc. 
-  §OMBART GAS ENGINE (0, 
: HARTFORD, Cony, 
For sale in Cleveland by 


i. H. Pratt, 
t6 South Water Street 


























DECKS PATDROP PRES 


DB LEST FORGE ee: 
STEEL & IR RON DROP =a 


Special Machin 


BEEC HER & PECK, NEW HAVENC 











CLEVELAND 


Stained Glass Wor, 


No. 99 and 101 Public Square, 
Cleveland, O. 
Mauufacturers of and Dealers in 

STAINED, ENAMELED, 
EMBOSSED, CUT 
“and all kinds of Colored Glass. 58 
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| Wtease Mention this Paper.) 


WM. B. CLEVELAND, 


Suucesror to M. A. Buell, 


Electrical Apparatus, 


AND TELEGRAPH SUPPLIES, 


Electro- Medical Dastesion: Call - Bells and 
Batteries; Learners’ 


w bling Instrument; 


"Annunciato Motors, &e. 
Special and Experimental work to order. 
No. 144 Superior Street, 
Leader Building, 5 


CLEVEL AND, 0: 0 





L AUGE 


Address, TAYLOR ec co. 
Chambersburg, P& 
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Wew Wachinery. 


The “‘ Slide or Girder Bed’’ Engine. 

The accompanying cut represents an engine called 
the “slide or girder bed,’ built by Barney & Kilby, 
Sandusky, O. The special features of this engine are 
its design and symmetrical form, its good proportions 
ard excellent workmanship. The bed, main journal 
box and legs are one casting, also the cylinder and its 
legs, leaving but one joint in the whole engine between 
the cylinder and bed. All parts are made exceptionally 
strong, and the journals are amply large for the highest 
rate of speed for which these engines may be used. 
These engines are provided with a patent adjustable 
cut-off valve operated by a hand lever at the end of the 


steam chest, the exact cut-off being indicated by figures, 
on index guide of lever. The piston and valve rods 
and crank and cross-head pins are steel. 
tion boxes, cross-head and valve guide gibs are gun 
metal. These engines have proved themselves remark- 
ably economical and give the very best satisfaction 
wherever used. 
ee ney en ee 
A Process for Softening Iron Castings. 
Hardware Trade Journal, Birmingham, Eng. 
trade is an- 


\ revolution in the manufactured iron 


nounced from Melbourne, where two local ironfounders | 


(Messrs, Jenkins and Law) are reported to have dis- 
covered a new process in their trade. It appears that 
an accidental discovery was the commencement of the 
invention; a fragment of cast iron having been dropped 
while hot into a water channel, and afterwards broken, 
en it was observed to be soit and tenacious, instead 
ard and brittle as might have been expected. This 
phenomenon led to inquiry and experiments, with a 
View to ascertain the reason of the change. It was sup- 
ed that the temperature of the metal and the compo- 
Sition or the water were the principal circumstances 
hich combined to produce the transformation; and 
‘er numerous trials the right temperature to which 
iron should be brought before immersion was dis- 


W 


or 


ered, and also what foreign elements were required 
ie water. The metal is merely dipped in the bath, 


The connec- | 


not steeped, the required change being physical not 
chemical; and the ingredients of the liquid are common 
and cheap. As patented, the process is briefly as fol- 
lows: The castings are run inachill, or iron mould, 
allowed to cool. re-heated in a furnace to a particular 
temperature, and then plunged into the bath. Thus 
treated the iron develops a close, tough, and compara- 
tively soft grain, so much like that of the average steel 
that, according to the Melbourne Argus, experienced 
founders in the colony had great difficulty in believing 
the metal to be cast iron at all. By this process it is 
claimed that the adamantine hardness of chilled castings 
is removed, and further positive advantages are con- 
ferred. Time is saved by the great extension of chill 
castings for purposes to which their hardness formerly 








mr 
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rendered them inapplicable. It is contended that the 


metal is also made much stronger; a bar that would | 


break with a load of 1,200 pounds under the old system 
being capable, if made in the new way, of withstanding 
'astrainof 1,900 pounds. Lastly, the soft, tough grain 

produced by the new process increases the facility of 
| working the metal, with a corresponding diminution in 
| the wear and tear of tools, and a finer appearance in the 
| finished article. 


Ro ling Mili Notes. 
Weight of piles to produce boiler plates, allowing for 
Add for 
| every one-sixteenth of an inch in thickness one pound 
| one ounce to every square foot'of plate over and above 
| the finished weight. 


| wsisinacebslillirens 
} 
| 


| waste in the furnace and waste in shearing: 


| ‘To make boiler plates from slabs, allow one-third 
more than the weight of finished plate, and for reheating 
, and doubling five pounds to every 100 more than one- 
third must be allowed. 

Fer plates narrower than twenty inches an allowance 
of ten pounds extra to every 100 pounds must be made 
for greater waste from shearing. 

To make sheets from piles varying from 11 to 30 wire 
gauge, add one-half more than the finished weight, 
which is sufficient for waste and shearing upon both bar 
and sheet. 





For merchant bars of all kinds which are rolled 


from the pile at one heat, one-fifth more than the 
finished weight is sufficient to allow for waste and crop- 
ping. 

As regards wages the ironworker is paid per ton long 
weight. What is termed long weight is 2,400 pounds to’ 
the ton, 


o> @~< 
oo @ 


Coal Gas In Mechanical Trades. 

A paper on this subject was read recently before the 
members of the Soeiety of Arts of Great Britain by Mr. 
T. Fletcher, F.C.S. The lecturer began by stating 
that gas as a fuel was an absolute necessity for the eco- 
nomical carrying out of many commercial processes. 
There was one application of gas as a fuel which had 
not yet become generally known. That was the addi- 
tion of a very small quantity of coal gas to the air sup- 








an 
|) LL ee 
i 


Pill! 


SS — 
| plied by a blower, or chimney pull, to furnaces burning 
coke or charcoal. The instant rise in temperature offthe 
furnace and the greater stability of the solid fuel used 
were extraordinary. It appeared to the lecturer that 
there were very few manufacturing processes of any 
kind which could not be simplified by the use of gas as 
a fuel, from the production of electric light apparatus, 
to the manufactures of explosives, cotton stockings 


stained glass windows, brushes, &c. 
———-——  @ ~o 


A Link Motion Model. 
Troy (N. Y.) Times. 

Fred. W. Richardson of this city has presented to the 
Rensselaer Polytechnic Institute a beautiful model of the 
link and valve motion of the locomotive. The model, 
which is similar to those Mr. Richardson is manufacturing 
for the use of the master mechanics of some of the largest 
railroad corporations of the country, illustrates perfect- 
ly the link and valve motion of the locomotive under all 
possible practical conditions, and is valued at $450. The 
gift, which was entirely unsolicited and unexpected, is 
thoroughly appreciated by the institute authorities. 


oe @w- 
Tue Steel Works Company, of France, recently conclu- 
ded a contract for 11,080 tons of steel rails at $33.88 per 
ton, delivered in Corisca. This contract, the terms of 
which are equivalent to about $29.04 at the works, bas 


been given out by the French department railways 





company. 
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Drawing an Hyperbola. 
American Journal of Railway Appliances. 


A. M. writes to know of one or more methods 
of drawing a hyperbola. We shall preface this 
by the remark that the nature of the curve re- 


quires that the difference of its distances from 
its foci shall always be equal toa given line, 
and less than the distance between the foci. 

From Prof. MacCord’s recently published 
work on Kinematics,* we take the annexed 
diagrams: [See opposite page. | 

In Fig. 1, from a central point, C, lay off in a 
line, two equal lines, C F, C F’; calling F and 
F’ the foci. Then set off C A and CB, less 
than CF and CF’, and use AB as 
the constant difference. 

Take a radius, FO, greater than 
FB, and describe an arc, centred f 
in F; and from F’ draw-an arc with lg 
a radius, F‘O—FO—AB. Where 
this cuts the first arc, gives us two 





ceed in the same way with other 
radii. 

Referring to Fig. 2— another way 
is to use C as a cen- 
tre, and AB, the ma- 
jor axis of hyper- 
bola, to pass through 
some point, O. Draw 
a semi-circle on AB, 
and DCE perpendic- 
uiar to AB, and a 
tangent, DT, to the 
semi-circle. Draw 
OS perpendicular to 
DE. Then with ra- 
dius CL,—OS, on C, 
draw an arc cutting 
DT in L. On SO 
set off SG—=DL, and 
join CG. Draw a 
line, KI, parallel to AB; produce it; et 
off DM=KI; then on KI produced set off 
KN=CM; and N will be a point in the curve. 
To get the focus, run CG out tothe semi-circle; 
from R, where it cuts, draw a perpendicular to 
GR; this will cut the major axis in a focus. 

Another way :—Referring to Fig. 3, where the 
asymptotes CR, CS and a point, P, in the curve 
are given. Draw any line, EF, through P, and 
make FG—EP; then G is in the curve; and so 
on; for instance, draw HGK; make KL—HG; 
then Lis a point onthecurve. The vertex will 
be found by setting off in the asymptotes, CR, 
CS, equal distances, CM, CN; drawing MN, and 
bisecting it by a perpendicular, CO, cutting 
the major axis. Where it cuts, as V, will be 
the vertex. 

A fourth method is shown in Fig. 4. AB is 
the major axis, and P a point in the curve. 
Draw PO, BE perpendicular to AB, and equal 
to each other, and join PE. Divide PO and 
PE into the same number of equal parts, num 
bering the points of division from P on each 
line. From A draw lines to the points on PO, 
and from B to those on PE; join in the inter- 
sections. 








* Jno. Wiley & Sons, N. Y. 
———-_ 20> <2 ____—_—___— 
Notes on Steam Engineering—The Setting of 


Valves. 
Boston Commercial Bulletin. 


The manner in which the valves of a non- 
condensing engine shall be set so as to secute 
the best results is a question asto what shall 
be the shape of the indicator diagram. We 


will premise that the readers are somewhat 
familiar with the general characteristics of an 
indicator diagram so as to be able to compre 
hend the subject without introduction, and we 
shall treat the subject from this standpoint. 
The setting of the valves controls the time 
when the steam is admitted to and shut off 
from the cylinder and discharged from the cy] 
inder after doing its work. An ideal diagram 
for a non-condensing engine, is herewith shown. 
The shape of the diagram taken in practice 
is similar to this in essential features, but in 
points of detail it rarely corresponds exactly to 
this hypothetical form. We have seen dia- 
grams from engines working at slow rotative 
speed that approached very closely to it, but 
under circumstances that commonly obtain, the 


FT 
points in the hyperbola; and pro- II 
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corners are all more or less rounded. There are | 
some people who eonsider that the nearer the | 
shape of the diagram actually taken from an| 
engine agrees with the illustration given, the| 
more economical the engine will be. 

Much is said, for instance, about the desira- 
bility of having the steam line—that is the line 
a b—parallel with the atmospheric line, and the’ 
point of cut off sharp. Although the attain-| 
ment of these ends does notin every case «e- 
pend uponthe proper setting or action of the 
valves, ft may be properly considered at this 
point.. If either the boiler pressure, or the in- 
itial pressure tu which’ the engine can safely be 
subjected, is limited in amount, then it is desir- | 

ahle to secare these results as far as/| 

possible. But in cases that arise in| 

=. good practice it need not have much | 
to do with economy, and it is to be| 
preferred for the sake of fancy rather | 
than necessity. This | 

statement may ap-| 





gain of over six per cent. in power develope, 
It appears then that, in spite of the defects, the 
practical card is more economical than thie 
ideal one. We do not wish to convey the idea 
that wire drawing aud tardy cut-off valves are 
desirable, but we do wish to be understood as 
maintaining that an engine which gives dia- 
grams defective in the respects named, may he 
running quite as economically as one which 
gives ideal diagrams. 








Hints from Practical en. 





Getting the Proper Length of a Link. 
TO THE EDITOR: 

I would like to ask if Iam right in this plan 
for getting the proper length of a link. 1, 
From centre ot shaft to centre of block. 2, 
Then measure down one-half the travel of tle 
valve on the line drawn from the centre of shaft 
through block. 3. Then draw a line at right 
angles across it at 
this point, until it 
crosses the centre 
line of the link. 
On a line from the 





GETTING PROPER LENGTH OF LINKS. 


pear to be a long distance from ac- 
cepted ideas of steam engine econo- 
my, but we believe it is none the less 
true. The matter can best be illus- 
trated by referring to diagram No. 2: 

That part of this diagram which 
lies below the dotted line a d is a re- 
production of No. 1. Above a b it corre- 
sponds to a form that is often found in 
practice. Here what is termed wire draw- 
ing is going on, and the point of cut-off is 





not sharply defined. In these respects it is not 
what is regarded as a well-formed indicator dia- 
gram, and many would say that the engine 
from which it was taken was wasting steam on 
account of these defects. The only difference 
between the two diagrams is thatin the one 
there is 70 pounds initial pressure maintained 
up to a sharp cut-off, while in the other there 
is a higher pressure at the beginning, and this 
is gradually reduced so as to obtain at cut-off 
70 pounds, or just the same as in the first case. 
The consumption of steam in the two cases is 
sensibly the same, but, as will be readily seen 
in the second case more power is being devel- 
oped than in the first, the increased amount in 





the illustration given being about seven per 
cent. To obtain this we have increased the 
pressure about 10 pounds. The increase in the 
amount of coal required for this increased pres- 





centre of the shaft 
through this point 
the preper place to 
connect the eccen- 


ah 
a 


tric rods to the link. One of the men in the 


shop says that it makes no differenee if the 
link is shorter or longer than the enclosed; 
another, that it makes no difference what the 
radius of the trammels is when the link 
is made, ie., from centre of shaft to centre 
of block (A) or no difference if it is a true 
circle with the centre of the shaft or not. Now 
my question is: Is it proportioned right (the 
length of the link) to make the proper change 
of valve? This drawing is of the usual shape 
of the link; but suppose we connect it at (b) 
instead of (a), will not the oscilation :e less? 
I make a cross section through a b showing the 
way to connect. Ti Ro. 
Akron, O., Feb. 20, 1884. 

Our correspondent’s method is correct for all 
ordinary practice. For special cases the firm 
would have to be slightly varied. 





Gas as a Heater. 

TO T HE EDITOR: 

I desire to ask through your journal the 
chemists or gas producers to tell us something 
about gas asa heater. I have a 10x12 olfice 
with two sides of outside, northern exposure, 
one of which is glass, and I heat it with the gas 
from the street mains. I havea chimney for 
the escape of the burnt gases, but as I find no 
inconvenience from keeping this closed I close 
it tosave heat. When burning the gas there is 
some annoyance from the moisture that collects 
on the glass until it runs down in puddles on 
the floor. This moisture doubtless comes from 
the hydrogen of the gas and the oxygen of the 
air, and the partial vacuum is filled by the at- 
mosphere leaking i: to the room. 

Now I suppose the richer a gas is with hydro- 
gen and the leaner it is with oxygen the better 
it is for heating purposes and the poorer it is 
for illumination. Our gas companies affect 
not to believe that electricity is the light of the 
future, but the news will get to them some day. 
What I want to ask the experts is: whether it is 
not practicable to eliminate most of the carbon 
from the gas and save it in the coke, and what 
would be the relative cost? And also what be 
comes of the nitrogen and carbonic acid gases 
arising from the consumption of the street gas 
and from my lungs in my little office? The 
subject is an interesting one and many would 
be greatly edified by its elucidation through 
your journal. J.8.8. 

CLEVELAND, Feb., 22, 1884. 

scciniaaiiaiedai 
The Smallest Engine Yet. 
TO THE EDITOR: 
Enclosed you will find the drawings of wiiat 


I think is the smallest engine (which is run by 
steam ) that was ever made to do practical work. 
The drawings ure full size and the cylinder is 
bore by 4 in. stroke. It was designed by my- 
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to perforate paper stamping patterns. It ran 
about 3,000 revolutions a minute, with 5 tbs. 
steam. It was used for some time and worked 
perfectly. You will notice that the valve mo 
tion is different from any other ever used on 
engines of this date; all you have to dois to 
refer to the drawings to understand its move- 
ment. It is made of brass, except the piston 
and valve rods. There is a needle fastened on 
the end of the piston rod to perforate the paper 
with. 

it is made in a first class manner; the joints 
are made so perfect that you cannot tell where 
one piece joins the other. It was made by 
Fred Bright, maker of models and small ma- 
chinery, in this city, and he deserves great 
credit for the manner in which the work is 
done. 

This machine was not made for a toy ora 


spots are subject to ruptures, is not even prob- 
lematicai. But that explosion always follows 
ruptures, is simple nonsense to any required 
number of practical engineers, and will not 
“hold water.” Yet this is the whole of Mr. 
Getchell’s paper in a nutshell. He evidently 
knows nothing of the causes of heat, or com- 
bustion, nothing of the components of water; 
nothing of gases and their atomic equivalents, 
and nothing of the chemical constituents of the 
iron composing the boiler, and yet he lays 
down rules as arbitrary as they are speculative 
and unscientific. 

“Newton” tells us, that explosions are caused 
by “the instantaneous conversion of solids or 
liquids into gases or the instantaneous separa- 
tion of the gases by fire,” which is as“ clear as 
mud,” and scientifically, as exact as “ goose and 
chicken: which will you have, sir?’ One states 





model, but was made to do actual work, and it 
did it in a very 
excellent manner. 
It was so very 
small that we 
had some doubt 
about its work- 
ing. We thought 
that the friction 
of the packing 
around the rods 
would be so great 
that it would not 
run at all, but the 
workmanship on 


that pumping cold water into a red hot boiler 








it was so perfect 
and the stuffing 
boxes made so 
that the rods 
passed through 
them so _ nicely 














latter is the gases returned to water, or a state 
of water.’ It is composed of oxygen eight- 
ninths and hydrogen one. Oxygen, or in this 
case “carbonic acid,” “ has the power of sup- 
porting combustion;” that is to say, it consti- 
tutes the fuel consumed by heat. “ Hydrogen 
is the most powerful of all the gases.” It is 
heat, fire, electricity (?) in latent form. Itisa 
lucifer match, containing an electric spark. 
“Combined with oxygen two volumes to one, 
it is the most powerful of explosives.” “ Com- 
bined with atmospheric air, two volumes to five 
of the latter, combustion suceeeds, emitting an 
electric flash (lightning), forming a watery 
vapor, and a vacuum, into which the surround- 
ing air rushes, causing a collision of its parti- 
cles which gives out a report—thunder.” 

If these quotations from Watt, and others, 
be true, explosion is the result of the form- 
ation and combination of these gases, in -vol- 
umes necessary 
to produce com- 
bustion—heat— I 
think electricity . 
If lam not mis- 
taken, friend 
Newton’s water 
on an anvil, when 
struck by a hot 
iron, is converted 
into its equiva- 
lent gases by a 
species of electro- 








lysis. That is to 
say, the heat 
emitted by the 


iron is equivalent 
to the heat emit- 




















that we had no 
trouble with it— 
it ran perfectly. 
It was in use until we gave up the business of 
making patterns, I do not think any of your 
readers ever saw one any smaller than this to 
do work. 
EXPLANATION OF DIAGRAM. 
A—Steam pipe. B—Steam chest. 
Valve. D—Cylinder. 
Guide for piston rod. 


C B— 
E—Fly-wheel. F— 
G—Needle. H—Chuck 


STEAM PERFORATING MACHINE. 


cools and strengthens it; the other theorizes in 
an opposite direction and shows it a dangerous 
thing to do. As for myself, I am of the opin- 
ion that there are times and cases, when the en- 
vironments will admit of cold water injections; 
but as the environments are always inside of 
the boiler, I do not think it will pay to snap 
[the cap, for the gun may be loaded, as many an 
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Fig.2 





for holding needle to piston rod. I—Piston 
rod. J—Steel point and needle guide. K— 
Hollow casing around needle and chuck. 
J. A. Moraan. 
CLEVELAND, Feb, 22, 1884. 
oO 
The Electric Theory of Boiler Explosions, 


TOT FEF EDITOR: 
Having read in your journal, Mr. Getchell!, 
“ — y ‘ , $ j 
Isaac Newton” and “ Boiler” upon the subject 








of boiler explosions, the itching to enter the 
list of disputants has sim ply—well, “ Barkis is 
Willin’.” I think Mr. Getchell is entirely at sea, 
and iis is a singular paper, to say the least, to 
pass the ordeal of the Civil Engineers’ Club of 
Cle\ ‘and. It will not always do to discuss 
Sclentilic questions as “teachers,” unless we 
know something of primary causes and effects. 
There is too much life and property at stake, 
In ciscussing this question, to admit of asser- 
=" iol warranted by well tested facts, and 


iding Mr. Getchell gets from “ Newton” 


os * Boiler,” is not unmerited. 
Nn it 
wil! 


le ee 








DRAWING FOR HYPERBOLA—SEE PRECEDING PAGt. 


erty. 


er explosions no one will dispute. 


red hot flues, cold water injections, corrosions, 
weak spots and rupture. There are cases on 


boilers, with full gauges of water and a perfect 
ly safe amount of steam pressure indicated. 


amount of evidence inthis direction. I believe 
it true, and that no boiler explosion ever oc- 


with the gas equivalents of the water. This is 
theory—and let me say right here I do not set 
it up dogmatically, but simply for what it is 
worth as theory, unsupported, so far as I am 








engineer has found, at the cost of life and prop- 


That there is a mystery connected with boil- 





ted by the vol- 
taic pile, because 
the results are 
the same — the 


. ; gases are gener- 
ated and‘exploded instantly. More than this: 


the iron being hot, loses its magnetism, tit being 
taken up and utilized by the carbonic acid 
emitted by the iron, and, chemically, this 
proof rests in the fact that its affinity for hydro- 
gen is dependent in a measure upon its mag- 
netic power. Deductively, oxygen emitted 
from the hot iron’ unites in combination with 



















lhe A 


| the gases of the water (“in which combination 
'a chemical action occurs between dissimilar 
bodies” expressed by volumes of heat,) decom- 


I believe | poses water as rapidly, und with the same ex- 
that it can be explained, and a remedy found. 
A careful investigation will reveal the fact, 
that boilers explode, in defiance of low water, 


_plosive effect, as that produced by the voltaic 
|pile. At all events, the explosion that follows 
| proves the adjustment of volumes of gases, nec- 
essary to produce combustion. 

| Correlatively, we have something upon which 


record of the most fearful explosions of new | to base an intelligent thought as to the cause of 


and the terrific force generated by combining 
these gases in the shell of a boiler, in volumes re- 


There are people, however, boiler inspectors, for | quisite to produce combustion or an electric 
instance, who are always ready to dispute any|spark. Thespark produced, the instantaneous 


decomposition of the water in the boiler must 


| Tesult and an explosion follows, with as sure de- 
cured that was not the result of the conversion struction to the boiler and surroundings, as 
of the oxides of iron or other substances into though the shell were loaded with powder, and 


free hot gas, and its mingling or combining 


ignited by electricity. Nor does it matter wheth- 
er the boiler is old or new; whether there is 60 or 
100 pounds of steam, if free, hot carbonic acid is 
generated and combined with the gases of the 
water, the boilers will be torn in shreds. 

I think this theory has a foundation in 
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To Machinists, Manufacturers and Others. 


THE publishers of the IRON TRADE REVIEw solicit items of 
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their specia.,.es. Noone need be deterred from sending any 
interesting facts in his own language, as all such contributions 
will be properly revised before sending to press. 
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that you saw their advertisement in the [KON TRADE 
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ENGINEERING AS A PRUFESSION. 


No one who was permitted to attend the re- 
cent meetings of the American Society of Me- 
chanical Engineers and the American Institute 
ef Mining Engineers, could but be struck with 
the high character of the men engaged in these 
professions, and the opportunity afforded the 
aspiring young engineer to rise to both fame 
and fortune. Engineering, as a profession, has 
risen to such prominence that it includes the 
whole range of public works and private enter- 
prise. Military engineering no longer presents 
the highest goal to the attainment of which the 
student of technology is to direct his efforts; 
but with the growing unpopularity of war and 
the widening conquests of peace, the opportuni- 
ties for great achievements in civil, mechanical 
or mining engineering are almost innumerable. 
Dr. J. M. Buckley, of New York, in a recent 
paper on the subject, well said that nowhere is 
the importance of this profession more mani- 
fest than in our own country, “which has vast 
rivers, the largest in the world, and immense 
coasts on the Pacific, the Atlantic, and the Gulf, 
a territory almost as large as the whole of Eu- 
rope, with great cities at distances from each 
other greater than the distances which separate 
the capitals of the first powers of the Old World; 
vast plains requiring artificial irrigation, and 
more railways, telegraphs, bridges and light- 
houses than any other three nations. Also, we 
are peculiarly a manufacturing people, employ- 
ing the heaviest machinery, as well as the most 
conplex, andin the mining of coal, iron, lead, 
copper, gold and silver we are unsurpassed.” 
The salaries attainable in engineering are large, 
often ranging from $5,000 to $8,000, $15,000,$17,- 
000,and possibly higher, and added to this are 
the excellent opportunities for investment which 
the shrewd engineer above all others may 
improve. But in no profession has merit more 
to do with the compensation received. It is 
pre eminently a calling}in which hard study, 








new | 


| 


-said to conflict with each other. 


quick perception and untiring energy are re- 
quired. It is, in fine, a splendid profession for 
drones and numskulls to keep out of. 
OSPR TE SPE eS Lise 9) 
GOVERNMENTAL TESTS OF MATE- 
RIALS. 

Recently we published the text of the Payson 
bill for a Test Commission and the substance of 
a bill introduced by Congressman Foran, of 
this district, for a Department of Industry, 
and from this has arisen in certain quarters 
the impression that in some way the bills were 
hostile to each other; in other words, that the 
passage of the Foran bill would either avoid 
the necessity of passing the Payson bill, or 
would render agreement upon it impossible. 
Despite the attack of the Midland Industrial 
Gazette, St. Louis, upon the motives of the au- 
thor of the Department of Industry bill, we 
adhere to the opinion that such a department 
is needed in the Government and that any ob- 
jection that can be raised against it can be 
urged with equal force against the continuance 
of the Bureau of Agriculture. 

So faras the passogeof the Foran dill 
(should it reach that point) affecting in any 
way the chances of the Test Commission bill, 
we are clearly of the opinion that the two are 
of such a nature that they cannot justly be 
A New York 
gentleman who is closely watching the progress 
of the Payson bill, takes, we think, the right 
view, when he says, in a letter to the edi- 
tor of this journal: “It [the Foran bill| does 
not meet tlie case in any way; or even sup- 
posing that the bill should pass the House 
and that all should be done which this bill con- 
templates, and that all the persons proposed in 
Section 3 of that bill should commence work at 
once, and give their entire time to the Test 
Commission, the organization would still be in- 
sufficient to do the work which the engineers of 
the country require to be done in this matter 
of tests. The experts proposed in the bill for 
the Test Commission would hardly serve under 
the conditions of that bill, and it would be im- 
possible to get men of sufficient experience and 
character to serve at the salaries contemplated 
in the Foran bill. 
this was possible, there is not force enough, 


nor are the persons proposed in the bill of a| 


character to lay out or carry out the plans 
which the engineers of the country propose. 
What is required by the engineers of the coun- 
try is a series of experiments planned and car- 
ried out by experts of recognized authority, to 
ascertain exactly where the mistakes are being 
made now in regard to our structures; what ex- 
periments are necessary to settle what their 
mistakes are; to have new factors of safety, 
and to study the question of fatigue under dif- 
ferent circumstances and under different forms 
of metal.” 

If it can be clearly shown that the Test Com- 
mission bill represents the wishes of the repre- 
sentative engineers of the country; that no ad- 
equate facilities now exist for carrying out and 
recording such tests, and that the bill is not 
gotten up inthe interest of any special machine, 
there is no reason why it should not pass. 


~-@e 
MUTUAL RELIEF AMONG WORKMEN. 

The growth of mutual relief associations 
among iron-workers and others is a healthfal 
indication. There is acomity of interest among 
men of the same trade that should be cultivated, 
not discouraged nor perverted. An association, 
therefore, that seeks to extend and strengthen 
these relations, and at the same time to afford 














aid at times when it is most needed, serves a 


But even supposing that) 





| doubly noble purpose. As showing what can 
‘be done in this line, we refer to two of such as- 
|sociations, not becsuse they are alone in their 
pares work, but because copies of their regula- 
|tions have lately fallen into our hands. The 
| employes of the Cleveland Malleable Iron Co. 
| maintain a very successful mutual benefit sv- 
ciety based upon the monthly assessment plan. 
Each member pays into the treasury, 25 cents 
per month in advance, and in return receives, 
in case of sickness or accident, $5.00 per week 
| after the first week’s incapacity, no member be- 
ing allowed such benefits for more than twelve 
weeks at a time in any one year. At the death 
of a member each of the surviving members is 
assessed the sum of 50 cents and an equal 
| amount of the sum total is at once drawn from 
the treasury, to be paid to the dependents of 
| the deceased, and the treasury is reimbursed by 
assessment made on the following pay day. 
‘Intemperance, venereal diseases and failure to 
_pay dues for one month operate as a bar to se- 
curing the above benefits. 

The relief plan operated by the employes of 
the Westmoreland (Pa ) Coal Co. is somewhat 
more- extensive, but in the same line. The 
regular levy per member is 25 cents per month, 
‘but it may be varied so as to keep the balance 

on hand above $500. For two weeks’ disability, 
or more, a member receives $5.00 per week, after 
| the first week, benefits to cease after 26 weeks 
| from date ef accident. Disability must be from 
actual casualty at the mines, not injury from 
| strain or otherwise that may be due to weak 
icondition of the body. Beneficiaries are pro- 
hibited from doing any work unless specially 
| permitted by whole committee. In case of loss 
of limb, the full amount of $125.00 may be 
payable at any time and at discretion $75.00 
/more may be paid toward getting an artificial 
limb. In case of death, $100.00 is paid to the 
widow or legal heirs, when a member dies from 
accident, and $50.00 when death is from other 
natural cause. To tlhe above $100.00 the West- 
moreland Coal Co. adds alike amount. The 
balance sheet of the fund shows that during the 
past year each membor paid in twelve assess- 
ments of 25 cents each, ora total of $3.00, while 
92 members received benefits ranging from $5.00 
| to $135.00, and there remained a balance on 








This is amost excelleat showing—can it be 
surpassed ? 
—-—- - @ ~e -—--____—_. 

THE MECHANIC OF THE FUTURE. 

There are several reasons upon which to base 
strong hope for the future of the American me- 
chanic. ‘The multiplication, with the consequent 
cheapening, of technical journals is one. Thou- 
sands of machinists, foundry-men and iron- 
workers generally, who a few years ago were 
contented to do little if any reading, are now 
subscribers to one or more publications devoted 
to their line of work. That the exchange of 
ideas thus brought about has greatly broadened 
the horizon of their work, goes without 
saying. The workman who reads must neces- 
sarily become a better workman for it. Again, 
the increasing disposition of practical men to 
write out their observations is a hopeful sign. 
The mechanic who trains himself to observe, 
note and submit to writing his experiences can- 
not help becoming more exact and intelligent 
in his work. Other important factors at work 
are the formation of mutual benefit societies 
among workmen, the establishment of reading 
rooms and libraries, the inauguration of ly- 
ceums, and the increasing value with which the 
artisan regards his right to vote—all pointing 





hand, over and above all expeases, of $857.80. 


An 
of th 
eveni 
Chief 
the p 
of th 
many 

In 
from 
perfo 
the C 

Nun 
Numb 
\vera 
Averé 

tance 

face 
Aver: 
\vera 
Weigl 
Diepls 
Wood 
Coal u 
Coal u 

To 
Duty, 

coal 

Mr. 

quent 
steam 
loss te 
when 
were { 
engin 
that w 
have | 
Swe ut 
ran _ tc 
run t¢t 
This y 
think 


are yt 








IRON TRADE REVIEW. 





133 




















|was a very superior engine, but this was a very 
|inferior one. The engineer says that he got 11} pounds 
| of water to 1 pound of coal—enormous in itself, and 


at of dviee entered into! | more than I believe he got. But he had a most excel- 
A CONSIDERABLE BMOU P | lent boiler. After testng three times, they got 54,000,- 


the Cleveland Civil Engineers’ Club’s discus- | go pounds. I question whether they can go over 9} 
sion of the defects of modern engines, reported | pounds of evaporation. At the rate claimed, if the en- 
elsewhere in this issue. An attack all along gine were constructed properly, they should have got- 
the line appears to have been made upon many | ten 154,000,000 pounds instead of 54,000,000. ge fig- 
of the so-called improvements, and the asser- | "res are the greatest curiosity I ever beheld. In Pitts- 


. tl : de that no substan- | burgh and Allegheny they are not a foot in advance, 
lod War. Bese ee eee ae 'and I could name a dozen others if comparisons were 


tial progress had been made for the past 40 ‘not invidious; but they are too bad to notice. 

years in engine-building. The subjectis cer- | 

tainly a proper one for discussion, and we in- | 

vite communications pro or con. | Mr. Martin—Yes, sir. 

—_—___—_+> © <e —______- | Mr. A. ©. Getchell—In your experience, did you ever 
We are pleased to make note of the fact | see an evaporation of over 7 pounds of water to a pound 
A es | of coal? 

that the employees of the Cleveland Rolling |° 

Mill Co 2 lt a Reading Room Associa- Mr. Martin—If it reached 63 with the ordinary class 

Mi ° g § 


: ‘ . : 1 the lead | of coal, we would be doing very well. The carbon in 
tion and will soon be supplied with all the lead- coal is as one-third the regular Lehigh Valley anthra- 
ing techinical papers of the country. We be- 


| cite. Briar Hill is supposed to go as high as 42 or 43; 
speak for the new enterprise the hearty support | Salineville 31 or 32; Palmyra, not much difference. In 
which it so much deserves. 


| any other coal we have never been able to get 6}. A 

= |number of engines are reported as having evaporated 

THE number of letters patent issued in the 103 to 113; but when the condenser was put on, it was 

United States in 18%3 was 22,216, against 19,-| found that it passed water over, and that evidently the 
267 in 1882. New York leads the list, in the | evaporation did not exceed 8}. 

number of patents received, and other leading | Mr. Getchell—I find that in taking tests they don’t 


° take into account the wet steam; they take over water 
States follow in this order: Massachusetts, : doe J 
| and dirt also. 


Pennsylvania, Illinois, Chio, and Michigan. | Mr. J, Eisemann—What is the usual standard of tests 


ow @ = ——————___ _— 

i ind f t f | of coal—anthracite or its equivalent, is it not? 

’ y g 

We have received notice of a mass meeting o Mr. Martin—Yes, sir. We take 90 as the average of 


inventors, to be held in Music Hall, Cincinnati, | coube. 


March 25, 1884. Its object is permanent organ- Mr. Holloway—I notice in the usual tests of boilers 
ization for protection. Mr. J. S. Zerbe, 188) in one column is the amount of{ coal consumed, in 
West Fifth street, Cincinnati, O., will give all | another the carbon, and it is still further reduced to 
desired particulars. | show the economy of combustible. In regard to the 
|remark of Mr. Martin concerning the lack of progress 
‘in engines, it is a little surprising, and yet it is not so 
surprising after all. At the recent meeting of the 
American Society of Mechanical Engineers Mr. Emery 
estimated the life of a steam engine at about 30 years. 
come. I said at the time that Western engines hardly ever at- 
~~ + © <0 —— ; : . ; 
Ir is the small economies that tell, in modern | tained 30 years, and at this Mr. Emery arose and said 
: that there had been no progress in the construction of 
manufacturing processes. engines in the last 30 years. He certainly is excellent 
Por dep NR authority. 


DEFECTS OF MODEKN ENGINES. —-. 
Ani ae 3 had echoes ; A member—I find that in 500 horse-power, we could 
n interesting discussion was had ata special meeting | maintain it for $660 per horse-power per year. 


of the Civil Engineers’ Club of Cleveland, last Tuesday Mr. E. H. Jones—I would like to ask if special con- 


evening, on the paper read by Mr. E. H. Martin 2 : 

Mphee ice pat ; ) oa : ‘ ditions are not required for waterworks; also, what 

Chief Engineer of the Cleveland Rolling Mill Co., at | A A 

' : ' : “The P aia amount of evaporation is necessary to reach the duty 

the previous regular meeting, on “The Pumping Engine . nT ac ‘ - 
I 8 6) tiga claimed for the Corliss engine? 


unmistakably to his rapid elevation to ier 
influence and greater usefulness. 
@~<e—_____—__- 





Mr. G. M. Reid—Isn’t that evaporation higher than 
| any other known? 








——_% @ <e —— 





Ovr * Hints from Practical Men” in this is- 
sue will be found to be fresh and interesting. 
Communications in this line are always wel- 








of the Period.””’ We present herewith an outline of the Mr. Martin—To the first question I answer, no, To 


many valuable points brought out: . a 
’ . paige _° . | the second I would say, 9 pounds. I believe if we can 
In opening the discussion, President Holloway read | . 
: ‘ : | produce a useful effect from that evaporation we can 
from a newspaper slip the following statement of duty | 


performed for twelve days ended October 10, 1883, of 
the Corliss engine at Pawtucket, R. I: 

Number of hours run, 29: hours 33 minutes. 
Number of revolutions vecereee 245,464 
\verage reading of water gs 1uge in feet . 3Y4.96976 
Average reading of draft indicator, being dis- 


tance from center of water gauge down to sur- 
face of water iu pump well, in feet 


easily accomplish 150,000,000 at an evaporation of 9 
pounds. 

President Holloway—The real facts are that the en- 
‘gine is a meter. It doesn’t generate the power; the 
real economy is produced when power is generated with 
a small quantity of fuel. The engine saves in power 


warks, and I question if the advantages: are so good. I 
am sure the boiler was not, within a very great degree, 
as good as the Cleveland boiler. It 1s as necessary here, 
performing such a duty, to have 100 feet a minute as 
there ; yet I believe a greater portion of the time it was 
not running more than 70. I believe there must have 
been at least 23 per cent. of steam wasted in condensation. 
They were running so slowly that it was a very narrow 
squeak to get the engine over the center. I wouldn’t 
like to impugn Mr. Porter’s character as an engineer ; 
it stands high, and I have never heard it brought in 
question, but the least I can say is that he was misled, 
and for this reason: There was a branch under the 
main floor inside the engine. The main pipe was 12 
inches, the by-pass, as nearly as I could measure it, was 
six inches in diameter. That by-pass was wide open, 
and the water was pouring right back into the suction. 
That, to my mind, plainly showed how the high duty 
was obtained. 

Mr. J. Whitelaw—I visited Saratoga about the same 
time as Mr. Martin. I found the engine running as 
described, and as I went into the building—it was a hot 
day in August—I found the doors and windows all 
closed. I asked the engineer why this was so, and he 
replied that the engine hadn’t been accepted yet, and 
that they were keeping all the heat in the building, so 
as to make as high a record us possible, I found that the 
engine in two of the days of that week had apparently 
made 112,000,000, and on another day 113,000,000. I 
brought home the figures and found by calculation that if 
they were right the duty was nearer 115,000,000. I also 
noticed the by-pass spoken of by Mr. Martin. I noticed 
also that, having head, the valves were not heavy 
enough to seat themselves, and the water in this way 
was forced back into the suction. At Omaha, from 
data obtained, I figured out that the engine, of identical- 
ly the same pattern, was making only 67,000,000, while 
at Des Moines, also the same style of engine, the duty 
was a little less thon 31,000,000. I would like to ask, 
in conclusion, in regard to the duty of the Cornish en- 
gine—is not the piston travel very fast? 

President Holloway—lIt is fast on the in-stroke. 

Mr. Whitelaw—Is not the economy in that engine ob- 





tained by great degrees of expansion ? 

Mr, Martin—Yes sir. [Mr. Martin then read from 
his previous paper, and continued: | The merits and 
demerits of every engine can always be measured by the 
indicator, and by no other means. There are so many 
tricks in testing engines in other respects that it is im- 
possible to get at the facts. All the rage is now for 
quick-running, high-speed engines, and with it a lot of 
clap-trap, including automatic cut-offs and the like. 
Of course there are some good ones, but generally they 
are glittering shams. I haven’t seen an automatic cut- 
off produce results that can’t be produced by evapora- 
tion. Even as early as 1786 an engine was constructed 
at Glasgow which achieved as much as the engine of 
to-day. It is on record for making 2} pounds per 
horse-power per hour, by means of quickening speeds. 
By this system any of the direct-acting engines of 
to-day are thrown into the shade. 

Mr. John Walker—The ecpnomy of steam was good 
in those days, but to say that we haven’t gotten any 
better results in our times is rather broad. I am of the 
school of McNaught, of Manchester, England. I think 
his compound engine beats anything I know of. I be- 
lieve if we take the cost of an automatic engine built to 








as 7.25971 P ° ° 
Average of total head against pump in feet..... 47.22947 only as it measures it out. A great many mistakes are 
\verage temperature of water... er 65 deg. ‘ aus ’ ake j 
Weight of & Gable teas te uname ‘ 9.3931. ~| made because we don’t take into account the evapora- 
Displacement of one revolution in cubic feet. , 84.953 tion in the boiler, the amount carried away with the 
Wood used to start fires in pounds Ne ee 35001440 coal 5 
Coal used to ~tirt dresin pounds............ ..+.-9600 steam, etc. 
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ile pumping, in pounds cosccees SByfOS A member—lI believe Mr. Martin claims in his engine 
lotal pounds of fuel used... . 54,835 to get a high rate of speed in the steam piston; why is 


Duty, 111,906,926 foot-pounds per 100 pounds of 
coal consumed. 


this not an improvement? | 

Mr. Martin, being called upon, said: We fre- Mr. Martin—It does not follow that we did not get a | 
quently hear that we have made great improvements in | quick-running pumping engine 40 years ago. I saw 
steam engines, particularly pumping engines, but I am at | 200 feet of piston speed 25 years ago, What I claim is | 
loss to determine in what these improvements consist | that every one must come to higher ratios of expansion 


When the indicator figures are our only data. If I | and quicker piston speed. We can’t get a maximum 
were to give my opinion of the progress made in steam | useful effect out of steam unless we get high piston | 
engines in the past 50 years, I would tell you candidly | speed. Because we can’t get a high piston speed, our 
that we have made none at all. I don’t know but we engines are failures. But I am sure our direct-acting 
have improved the duty, but I am not even sure of that | pumping engines of late have shown a very high duty | 
Sweaton showed that he could run to 2} pounds; Watts | under extraordinary tests, though I doubt the truth of | 
ran to 3. Itis true that we have in some instances | some of them. Last summer I took a trip to hicetann | 
This was at exe eptional expense, however, sufficient, | | ported to have performed a duty of 106,000,000, and the 
think to counter-balance it. So far as pumping engines | month previous to my visit 107,000,000, I believe, and } 
ar acerned, I don’t believe we have advanced one bit | yet when I visited it I found that it was making only 80 | 
Even ag recently as 1880, we have the particulars of a feet a minute piston speed. We have had the authority 
test of an engine at Cincinnati—the Worden Compound of Mr. Porter, Mr. Green and Mr. Buell that it made | 
Pumping Engine. This very identical engine was pat- from 101,000,000 to 111,000,000. Yet I tell you that en- 
ented by Watts just 102 years ago, with this difference: gine could no more have produced 110,000,000 foot- 


run to7 and 8, but we have also dropped to 2}. | especially to see the Gaskill engine there. This was e| 


Tie 


Watts engine worked for a number of years and | pounds than could one of these engines at your water- 





run quick and to run its life out in a short time, and 


| take a compound engine, we shall have with the com- 


pound engine the greater economy inthe long run. I 


| believe in the compound engine ; I think we are driving 


every day nearer to it. What we can economize in 
using the modern engines is more than counter-balanced 
| by the ordinary compound engine, which uses the steam 
twice. 


This closed the discussion. 





Proper Pitch of Steam Pipes. 
The Locomotive. 
Steam pipes, whether used to convey steam 
for heating or power purposes, should always 


| pitch downward from the boiler, so that the 


steam and water shall flowin the same direc- 


|tion. When pipes are arranged to drip back 


toward the boiler, there is always trouble unless 
the pipes are ve ry short, or very large. 


—-—- o& @ <0 ——_ 


Cute heels Lorenz, of the Philadelphia 





/and Re ading road, has received from Germany 


sections of longitudinal and transverse steel 
ties which are being experimented with in this 
country. Their practical utility is to be tested 
on the line of the Philadelphia and Reading. 


_— 
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METALS AND THEIR PROPERTIES. 
——()——_—— 
As to Fracture, Ductility, Tenacity, Lustre, etc. 
BY ARCHIBALD M’KILLOP.* 
| Concluded } 

Another property, although not a very im- 
portant one, which some metals possess, is their 
odor. Some metals, as iron, tin, etc., havea 
distinct and characteristic odor. 

Mode of fracture is another property that 
should be attended to. Different metals have 


different kinds of fracture, as crystalline, fi- 
brous, conchoid. In speculum iron, we have a 
crystalline fracture; the same mode of fracture 
is observed when iron is allowed to cool very 
slowly in a blast furnace. If abar of wrought 
iron were broken across, we would have an 
example of fibrous fracture. 

The fusing point of an alloy is always lower 
than the fusing points of the metals employed, 
This is well shown in an alloy 
called fusible metals, which may 
be prepared by heating two parts 
of lead, four of bismuth and one of 
tin; or more fusible still, eight of 
lead, fifteen of bismuth, four of 
tin and three of cadmium. This 
substance is fusible in boiling 
water. Another example of this 
property of alloys is seen in an 
alloy of potassium and sodium; 
neither of these elements is liquid 
at the ordinary temperature, but 
the alloy is. 

An amalgam is a compound of 
mercury with some other metal. 
Some of these are soft and semi- 
solid, and others firm. The amal- 
gams and alloys appear to be defi- 
nite chemical compounds. 

The utility of a metal depends 
upon: its toughness or tenacity, 
the plentifulness of the supply of 
its ores, and the facility of its ex- 
traction from ores. If a new metal 
were found, these would be the 
crucial tests put to it, and unless 
it possessed some advantage over 
the metals at present in use, it 
would not be manufactured. Any 
metal largely used must possess . 
these properties. In the iron group 
of metals, iron is more generally 
applied than any of the other met- 
als because of its cheapness and 
toughness. 

Brittle metals have no tenacity; they are used 
as alloys in the arts. Type metal, an alloy of 
antimony, is a very important alloy of a brittle 
metal. 

All of the metals, ,with the single exception 
of mercury, are solid bodies at the ordinary 
temperature They differ very widely in their 
fusibility. Thus some are fusible belcw the 
boiling point of water; others, as zinc, tin and 
lead, are fusible below redness; copper, silver 
and gold are fusible in furnaces, while cast iron 
requires atemperature of 1,500 deg., wrought 
iron 1,800 deg., and cobalt and nickel require 
the strongest heat of the furnace to fuse them. 
The platinum group requires the oxyhydrogen 
flame or the voltaic arc to fuse them. 

Those metals which are volatile at a low tem 
perature can be purified by distillation. Mer- 
cury is purifled in this way. 

Many of the metals show the property of mal- 
leability, ie., the property of being permanently 
extended in every direction by heating or ham- 
mering. Some of them possess it to a remark- 
able degree. The metal gold can be beaten so 
thin that 250,000 sheets of it piled one above 
another are only one inch in thickness In 
this process there is a change in the molecular 
arrangement of the particles of the metals. 
Some metals may be rendered hard and brittle, 
and if the process of hammering were continued, 
the metal would crack. To prevent this the 
manufacturers have recourse to the annealing 
process—reheating the metal. By this process 
the particles of the metal again take their 
natural position, and the process of hammering 
can again be repeated. This process is very 





*Mining Engineer of the Central Ohio Coal Co. Read be- 


fore the Ohio Institute of Mining Engineers, January 9, 1884. 





necessary in the manufacture of copper. The 
furnaces are generally heated with gas, which 
produces a more equable temperature and ad- 
mits of a better result. The gas may be coal 
yas, or the carbonic oxide of Siemens furnaces. 
Some metals, again, are brittle, as antimony 
and arsenic—the slighest blow can break up 
antimony. 

Ductility is another property of metals. It 
is closely allied to though different from malle- 
ability. It is more closely related to tenacity. 
Ductility is the power of being drawn out, the 
property of withstanding a tensile force. The 
following table shows the relative position of 
the more important metals on these points: 























Name of Metal. Ten- Order of Order of 

acity. Malleability D uctility, 

Lead, hy AS eS CSA ; 1 Gold, Gold 

ee a ck wien a 1g) Silver, Silver. 

PPT eae bee 2 Copper, Platinum. 

WEEINEUIED © kcccs ss sec ix. Iron 

|| OG eee 2 coy ae Platinum, Copper 

Silver..... Perro ae Palladium. 

PUNMOE fd cstlcos dus See 15 Zine, Aluminum. 

EG 63s sacred +eebtaaeion 18 Iron, Zinc. 





IMPROVED KEY-SEAT CUTTING MACHINE. 


Tin. 
Lead. 
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The tenacity of a metal varies with the purity. 
We would be led to anticipate this from the 
{comparative tenacities of iron and steel. It 
_also depends upon the molecular arrangement 
and temperature. This is a point of practical 
importance, for we sometimes find railroad ac. 
cidents taking place in Winter, possibly caused 
by a change of molecular arrangement, caused 
| by the lowering of the temperature. The ten- 
acity of a metal is determined by putting a 
weight to the end of a wire of the metal and in. 
creasing the weight till the wire snaps. It is 
found that the tenacity decreases as the temper- 
ature increases. 

Hardness of metals is another point worthy 
of consideration. Some metals are soft as wax, 
as sodium, potassium; others can be marked 
with the nail, as lead, while others, like steel 
and chromium, are hard enough to scratch glass 
and diamonds. The hardness of some metals 
is affected by alloying them with non-metallic 
bodies, as carbon, silicon, boron. Of late 
years artificial diamonds have been produced 
by the union of aluminum and boron. 

The chemical character and relation of metals 
and non-metals show differences as great as 
their physical relations. The power of com- 
bining chemically is varied by their temperature 
and state of aggregation. Some metals in the 
form of powder have great power of combining 
chemically. Itis fonnd that bodies most op-| 
posite in their chemical relations have the 
greatest power of combining chemically, the 
more electro-positive element precipitating the 


vi ae i ee ee: 





| combined with the chlorous elements, so firmly, 


less electro-positive one. 
Some of the basilous elements are very firmly 





—— 








indeed, that for thousands of years they resisted 
the efforts of chemists to disunitethem. Hum. 
phrey Davy had to employ the most powerful 
batteries in order to decompose them. It is 
found, however, that the basilous character of 
the elements is not absolute; in fact, there is 
nothing sbsolutein the properties of elementary 
bodies—it is all relative. ‘Lhe same element 
may be basilous when compared with one and 
chlorous when compared with another element, 
Compound substances possess basilous or chlor- 
ous characteristics, according tothe preponder. 
ance of one or the other kind of matter present 
in its substance; therefore the character of the 
compound varies with the quantity of matter of 
one kind present. Berzelius thought that when 
he discovered this classification he would be 
able to explaia all the laws of chemical action 
by means of it; but when it was found that 
electro-negative elements combined among 
themselves, his theory was at once upset. Al- 
though this classification cannot explain all 
changes, itis still of very great 
value. 





2s 
Improved Key-seat Cutting 
NMiachine. 

The difficulty heretofore with 
key-seat cutting machines has 
been that they would leave the 
key-way higher in the middle than 
at either end, which necessitated 
the use of files to true it up. The 
machine illustrated avoids this 
and leaves the key-ways true and 
ready tor the keys without further 
work. Key-ways of equal depth 
at both ends, for feathers, etc., are 
also readily cut. The rounding 
up of the bottom of the key-ways 
is avoided by rigidly connecting 
the cutter to a bar that extends 
down to the bottom of the ma 
chine, and there passes through 
a guide. This guide is pivoted 
so that the sliding bar may ad- 
just itself to the angle of the slope 
desired for the bottom of the key- 
way. By this arrangement a 
movement of the cutter is secured 
which is practically parallel to 
its previous cut, and the defects 
in the key-ways above mentioued 
avoided. 

The solid iron frame supports a 
circular iron table, truly turned, 
and having several holes for the 
reception of the vertical threaded 
studs which confine the yoke that 
holds the wheel or pinion to the table. 

Large wheels do not require to be fastened 

to the table, so in that case the yoke is not 
used ; and operators, after they become used to 
the machine, seldom find it necessary to fasten 
any sized wheels. When the machine is used 
without fastening the work to the table the op- 
erator places the end of a flat steel bar in tle 
eye of the hub in which it is desired to cut a 
key way, and by pulling back on the upper end 
of the bar the lower end is brought against the 
smooth back of the cutter during its downward 
cut, which causes it to cnt more or less heavily, 
at the will of the operator. During the return 
stroke upward this pressure is released and 
again applied on the next or downward stoke. 
A steel cutter projects through a hole in the 
table, and through the bore of the wheel, 
and is connected at its lower end with a 
slide moving in ways below the table, and 
connected by a strong connecting rod with a 
crank which is driven by a train of gearing 
from the driving shaft, the latter taking its 
motion from any suitable source of power 
through a belt. The gearing increases the ley 
erage of the power over the cutter, so that the 
motion is very strong and positive, and the 
work is quickly done. 
_ By means of elliptic gears a slow movement 
is given to the cutter downward while cutting 
the metal, and a quick return movement up 
ward. The cutter is ted up to its work by tbe 
lever run at the back of the yoke, and the cut 
may be made light or heavy, according to the 
character of the work. For further particulars 
address the manufacturers, Trevor & Co., 
Lockport, N. Y. 





‘THE 
chased 1, 

Mr. I 
invented 


endorsem 
Tue 
were loo 
can be t 
News-Re 
Mr. t 
be locate 
has orde 
Lock Co 
CLEV 
the pur 
hoga Fa 
from Th 
Tue 
rolled a 
Monday 
barring | 
chinery. 
week in 
to the n 
dispense 
Mr. 
mills, in 
partmet 
has beet 
better i 
have ju: 
Toledo, 
tons of § 
spikes, 
prise ha 
under tl 
W.L. | 
ested. 
braided 
facturin 
Clevela 


Tat 
Akron, 
spite of 
trade g 

Tu! 
an exp 
dust w 
before, 

Te 
Colum! 
drawin 
by cab! 

Cal 
tract o 
Wamp 
of Sh: 
furnac 

Ta 

Wheel 
hamin 
since t 
done 

amour 

Tu 

manu 
ting a 


a | 
a larg. 














IRON TRADE REVIEW. 


135 











— pen ne 








Wanufactures. 
CLEVELAND. 
Tur C. & L. W. Ry Co. have recently pur- 
chased 1,000 new coal cars. 
Mr. Ricuarp Gorpon, of this city has lately 
invented a smokeless furnace which has received the 
endorsement of leading experts. 





Tue rumor that capitalists from this city 
were looking in Cleveland for a location for car works 
can be traced to no authentic source.—[ Youngstown 
News-Register. 

Me. S. T. Everett’s new $1,000,000 bank, to 
be located on the corner of Superior and Seneca streets, 
has ord ered its vaults and safes of the Diebolt Safe and 
Lock Co., Canton. 


CLEVELAND parties have been negotiating for 
the purchase of the Harmony mills (building), Cuya- 
hoga Falls, for manufacturing purposes, but, we learn 
from The Reporter the project has fallen through. 


Tue first steel rails by the new process were 
rolled at the Cleveland Rolling Mill Co.’s works last 
Monday evening, ‘The work was quite satisfactory, 
barring the usual stiffness to be expected in new ma- 
chinery. The rail mill was to run single turn the first 
week in order to allow the men to become accustomed 
to the new order of things. From 40 to 50 hands are 
dispensed with by reason of the new arrangement. 


Me. W. J. Haves, Gen’l Manager of the wire 
mills, informs us that the inquiry for goods in his de- 
partment is, if anything, a little more healthy than it 
has been, but prices are very low and no change for the 
better is apparent.—The Cleveland Rolling Mill Co. 
have just received an order from Receiver Craig of the 
Toledo, Cincinnati & St. Louis narrow gauge for 1,000 
tons of steel rails, fifty-sixpounds, and all the necessary 
spikes, bolts, &c., for laying the same.—A new enter- 
prise has recently been started in the Eighteenth ward 
under the name of the Hayes Manufacturing Co. Mr. 
W. L. Hayes and Mr. John Lynman are equally inter- 
ested. They have now several machines working on 
braided telephone wire, and will soon commence manu- 
facturing several kinds of useful wire goods.—[South 


Cleveland Advocate. 
—_—o—— 


OHIO. 

Tue Webster, Camp & Lane Machine Co., 
Akron, have been running quite steadily all Winter, in 
spite of the complaints of dullness in the machinery 
trade generally. 

Tue Jefferson Iron Works, Steubenville, made 
an experiment of covering their wet nails with wet saw- 
dust while in the bluer. They came out cleaner than 
before, makiag a saving of $5,000. 

Tae Columbus & Hocking Coal & Iron Co., 
Columbus, we learn, are negotiating for machinery for 
drawing their coal cars into and out of their drift mines: 
by cable, thus dispensing with mule power. 

CaPIraLisTs in this city are negotiating for a 
tract of 1,200 acres of coal land lying in the vicinity of 
Wampum, Pa.—It is rumored that James Westerman 
of Sharon, is making arrangements to erect a blast 


furnace at the Hall shaft.—[ Youngstown News-Kegister. 

Tue Loraiu shops of the Cleveland, Lorain & 
Wheeling Railroad are to be supplied with a new steam 
hammer. The times says that there never was a time 
since the shops started that so much work has been 
done as the past Fall and Winter with the same 
amount of help. 


Tue Lechner Manufacturing Co., Columbus, 
manufacturers of roller detachable chain belting, eleva- 
ting and conveying machinery, have recently received 
a large number of orders for their driving belts, eleva- 
lors, conveyors, &c., and report the outlook as encourag- 
ing. This company has lately issued its new illustrated 
circular, which will be sent on application. 

A Nives letter says: During the past week 
m have been the ramors concerning the old mill. 
Pa 


al 


lies have visited the town for the purpose of negoti- 
ig for the purchase of the same, but at the present 


writing nothing has been accomplished, although we an- 


ticipate a move that will again place our town in a 


prominent position among the manufacturing towns of 
() 


—_—_—_@-————— 
IN GENERAL, 
i’, 


| William L. Scott, of Erie, is negotiating for the rolling 
| mill of P. L. Kimberly & Co., at that place, with a view 


to making it pay, merely for a change. 


Ir is said the Bethlehem Iron Co. has 1,500 


men employed in its iron ore mines in Cuba. 


Tue Beaver Falls (Pa.) steel works are on 
full time and have more orders than they can fill., 


Some soft steel made by the Pittsburgh Steel 
Casting Co. recently analyzed, showed but one-third of 
one per cent. of impurities, divided among silicon, man- 
ganese, phosphorus and carbon.—[Pitisburgh Tele- 
graph. 

Tue citizens of Lewisburgh, Pa., have raised 
several thousand dollars, which, with a building site and 
other gratuities, will be given to a party of men 
who are going to build a rolling mill and nail works. 
By the end of the first year the works will probably em- 
ploy 150 hands. 


Tue fine new nail factory ot the Sharon Iron 
Co., began operations on Monday morning last. The 
greater part of the 60 machines in it are running this 
week and by next week the whole of them will be. 
When in full operation the factory will have a produc- 
tion of about 350 kegsa day. Every department of the 
Sharon Iron Co. is now in full operation, the puddling 
department running double turn.—[Sharon (Pa.) Her- 
ald. ° 


AMERICAN MINING ENGINEERS. 
——0 
The Cincinnati Meeting a Success—Iinteresting Papers 
Read. 
SPECIAL CORRESPONDENCE. | 
Cincinnati, Feb. 12.—The twelfth annual 
meeting of the American Institute of Mining 
Engineers was brought to a successful close 
to-day. Convening af 10 a.m., the Society 


was first addressed by Mr. J. D. Weeks, on 
‘* When was Coke Pig Iron made in Colebrook- 
dale, England?’ ‘The first experiments, he 
said, were made by Prof. Darby, in England in 
the year 1735, while Scribner places the date at 
1713. An interesting discussion followed Mr. 
Weeks’ remarks, by Professors Raymond and 
Egleston. In 1835, the first coke pig iron 
was made in the United States at Cincinnati, O. 

Next followed a paper, “ Torsion,” by Dr. A. 
A. Springer, Cincinnati, O. 

The Secretary’s report followed. For the 
last fiscal year the receipts of the Institute 
were $17,598.25; expenses, $13,886.29; surplus, 
$3,711.96: balance on hand last year, $5,028.52; 
balance, $8,740.48; investéd in United States 
bonds 43 % $4,400.00; balance in treasury, 
$4,340.48. ‘Total members to date 1,341. 

Dr. ‘T. M. Drown, for ten years the Institute’s 
valued Secretary, was elected an honorary 
member. 

Following this came a lecture on “ Effusion 
and Plating of Iridium,” by Prof. Wm. L. Dud- 
ley. The lecture was very interesting. Several 
different specimens were shown the members. 

“* Analyses and Tests of Steel,” by Pedro G. 
Salom, Chemist and Superintendent of steel 
department of Chester Rolling Mills, Thurlow, 
Pa. This paper was fully discussed by several 
members. 

A paper on “ Iron Ores of Alabama and Ten- 
nessee,” was next read by Prof. J. B. Porter, 
Cincinnati. 

The time and place of holding the next meet- 
ing was by vote left with the Council. 

Officers for the ensuing year were elected, as 
follows: President (one year)—J. C. Bayles, 
New York city, Editor Iron Age; Vice Presi- 
dents (two years)—Ecley B. Coxe, Drifton, 
Pa.; Dr. Thomas Egleston, New York city, 
Edmund C. Pechin, Cleveland, O. Managers 
(three years )—Edyar S. Cook, Pottstown, Pa. ; 
Frank Firmstone, Easton, Pa.; G. W. Mayn- 
ard, New York city. Treasurer T. D.Rand, 
Philadelphia, Pa. Secretary, Dr. R. W. Ray- 
mond, New York city. 

After remarks by the retiring President, the 
meeting adjourned for one year. 

The banquet on Wednesday evening was one 
of the most pleasing features of the meeting. 
Following is a list of members present. 

Arthur V. Abbot, New York city; Truman 
H. Aldrich, Cincinnati, O.; W.S. Ayres Alla- 
muchy, N. J.; J. C. Bayles, New York city; 














‘HE Greenville (Pa.) Progress says that 


Wm. F. Biddle, Philadelphia, Pa.; G. Billing, 


Denver, Col.; S. M. Buck, Coalburgh, W. Va.; 
M. C. Bullock, Chicago, Lll.; M, D. Burke, Cin- 
cinnati, O.; C. Constable, Constableville, N. 
Y.; F. P. Davis, Washington, D. C.; Dr. 
Thomas Egleston, New York city; S. F. Em- 
mons, Denver, Col.; J. W. Farquhar, Easton, 
Pa.; Robert Forsyth, Chicago, Ill.; F. W. Gor- 
don, Pittsburgh, Pa.; E. C. Hegeler, La Salle, 
Ill.; J. F. Holloway, Cleveland, O.; Robert W. 
Hunt, President, Troy, N. Y.; W. R. Jones, 
Pittsburgh, Pa.; Wm. Kent, New York city; 
Charles Kirchhoff, Jr., Hoboken, N. J.; J. S. 
Lane, Akron, O.; Wm. Lilly, Mauch Chunk, 
Pa.; Prof. N. W. Lord, Columbus, O.; H. Eck- 
ert, Reading, Pa.; E. V. McCandless, Pitts- 
burgh, Pa.; P. H. Moore, Olympia, Ky.; Wm. 
Moore, Denver, Col.; Wm. B. Page, Leadville, 
Col.; J. P. Pardee Stanhope, N. J.; E. C. 
Pechin, Cleveland, O.; Prof. W. N. Perry, Cin- 
cinnati, O.; A. Plummer, Cincinnati, O.; R, A. 
Pomeroy, Georgetown, Col.; Prof. W. B. Potter, 
St. Louis, Mo.; R. W. Raymond, Secretary, 
New York city; P. G. Salom, Philadelphia, Pa.; 
S. Stutz, Pittsburgh, Pa,; J. E. Sweet, Syra- 
cuse, N. Y.; J. C. Temple, Dayton, O.; Prof. U. 
O. Thompson, Worcester, Mass.; L. E. Warner, 
Cincinnati, O.; J.D. Weeks, Pittsburgh, Pa.; 
S. T. Wellman, Cleveland, O.; S. Whinery, 
Meriden, Miss.; David Williams, New York 
city; J. P. Witherow, Pittsburgh, Pa.; H.. A. 
Hunicke, ; C. B. Going, Cincinnati, O.; 
J. B. Porter, Cincinnati, O.; H. S. Smith,_—_; 
P. H Brown, Middleburgh, Va.; Floyd Davis, 
——, Va.; W. F. Aldrich, Montevallo, Ala.; 
C. M. Atkins, Penn.; Frank A. Hill, Penn. 
—————_e <9 ——____—— 
STEEL UNDER GREAT STRESS. 
0 
Physical and Chemical Tests of Boiler and Ship Plates. 
BY PEDRO G. SALOM,* 


The object in making these tests was to fill 
the specifications for the steel for the United 
States Government cruisers, four of which are 
now in course of construction at Chester, Pa., 
at the yard of Mr. John Roach. The specifica- 
tions for the steel were the most difficult under 


which steel had ever been made, and it was 
considered very doubtful, at the time they were 
made, whether they could be filled. The great 
difficulty in making this steel was to get the 
high tensile strength and a high per centage of 
elongation at the same time, either one of 
which of course could readily be obtained. 
After a number of trials and failures we suc- 
ceeded in meeting the specifications with grat- 
ifying regularity. The tensile strength required 
was not less than 60,000 pounds, and not less 
than 23 per cent. elongation in 8 inches for 
ship plate and from 57,000 to 63,000 tensile 
strength and pot less than 25 per cent. elonga- 
tion in 8 inches, for boiler plate. 

In addition to these tests, two of which had 
to be made from every heat, it was required 
that a test piece from every plate after having 
been heated red hot and plunged into cold wa- 
ter, should bend double without showing signs 
of fracture. ‘The inspection was very rigid and 
severe, the inspector requiring the specifica- 
tions to be carried out to the letter. 

As an example of the absurdity to which this 
was at first carried, a heat that gave a tensile 
strength of 56,900 was rejected. Some very in- 
teresting points in regard to the nature of steel 
were developed by these tests. The results of 
these tests, some 200 were tabulated and pre- 
sented to the members of the Institute. 

Mr. Salom also in his remarks stated that 
from the results of these tests he was convinced 
of tbe importance and necessity of having a 
standard test piece, as from the present modes 
of testing it was impossible to get a true knowl 
edge and clear idea of the character of the met- 
al being tested. 














Aeiajalasiiabteiiii 

A committee was appointed to look into the 
matter of making some standard test pieces 
and report at their next regular meeting. The 
paper was discussed at some length by several 
members, and now is to be made a special pa- 
per for discussion at the next meeting. 


*Read by Pedro G. Salom Chemist and Superintendent of 
Chester Rolling Mills at Thurlow, Pa., before the American 
Institute of Mining Engineers at Cincinnati February 2), 1884, 
and specially summarized for this journal by the author. 
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at such low prices that holders are disposed to wait for 

an anticipated advance, although there seem to be no 

prospects of any better prices in the immediate future. 

CLEVELAND, FRIDAY EVENING, Feb 29, 1884. | Sales of old rails are reported aggregating 2,000 tons; 

IRON ORE, | $23.00 was the price received, including transportation 

Considerable ore, aggregating over 100,000 tons has | to point of delivery in the Youngstown district, which 
been sold the past week at prices in advance of those | would make the price in Cleveland about $22.00. 

realized in January and the early part of February. | HARDWARE. 


The demand continues fairly active, The major por- Tendo eobtinese te increnne but anders axe till onal: 
tion of Bessemer ores that can be produced have been |country merchants seem to be short of money, and this 
contracted for, and several of the standard hematites | fact makes collections poor. 

have been sold up to the full estimated production of} w4i4¢ A brisk demand has sprung up for nails, 
the mines for 1884. As near as we are able to ascer- probably in anticipation of an advance in prices,-and 
tain, there have been from 1,400,000 to 1,500,000 tons of | there is but little doubt if the Spring opens up witha 


. . . s ¢ | 
ore sold for delivery at Lake Michigan and Erie ports | fair amount of building a decided advance will be made. 


during the season of 1884. A fair proportion of this | Stocks are light and somewhat broken, At the special | 
is hard Bessemer ore. There is very little low grade | meeting of the Western Nail Association held in Pitts- | 


As regards lake freights, charters | 


| burgh this week, no business was transacted except the | 
<5 : soa \ presentation and discussion of reports. No accumula- 
Marquette at $1.15 and vesselmen are offering six trips | 4:54 in stocks was reported; the new card was being well 


from Escanaba with coal up, at $1.10, with few takers. _maintained, demand was brisk and inquiries more nu- 


They want a considerable advance on above figures for | merous than usual at this time of the year. The mills 
season contracts, which as yet they have not been able | stopped by the floods were reported starting up. 


to realize, as no season charters = been made. _—: | Gu ass—A New York dispatch, dated Feb. 18, says: 
ments the past week have been 8,787 tons against 11,230 | ,, The National Window Glass Manufacturers’ Associe- 
last week. We quote: : tion and National Bottle and Vial Manufacturers’ As- 
No. 1 Specular and magnetic Bessemer Ores per ton . $5.7 6.50 a . 
No. | Specular (non- Bessemer) ores per ton ........ 5.50@ 6.80 | sociation have resolved to advance the prices of glass- 
lh aah 655.0 uy 4h0 bbs sn Conse 35% 4.75@ 5.00 ” 
NE eee eer 4.50@ 4.75 ware generally ten cad cont. . The Western manufac 
Menominee Range Bessemer ............ we teee eee 6.00 | turers agreed to continue receiving orders from custom- 
Menominee Range non-Bessemer........ .. --.. 4.50@ 4.75 | - ¥ 

: ae | ers and send them East, where the goods will be manu- 

A gentleman just returned from the Upper Peninsula | 

: : . | factured and then turned over to the Western men for 

reports that with the exception of five of the larger 


: | delivery. Goods will be manufactured for the Western 
mines, the operators have cut down the output. Some | Ganeeey.,. Poors = 


‘ |men at the same cost as in their own factories. The 
have cut down the size of shifts; others have cut off | , fi : 
: P ° Western factories would remain closed until the men 
night shift; while some are doing only dead work, and 


” 
still others have shut down altogether, agreed to resume work. 
: PIG IRON. MACHINERY OILS. 

A good demand exists for both mill and foundry irons, Trade is a little more active in some sections. Prices 
better than has been known for a year or more. In-| 0 animal and marine oils are firm, with an upward 
quiries are numerous, but actual sales are only in lots tendency. The mineral oil market is fair, with no 
of from 100 to 500 tons. Dealers claim that quotations change in prices. 
are down to hard pan, and can go no lower, but buyers 
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ore being sold. 
have been made for a limited number of trips from 


COAL. 
Prices remain unchanged. The continued cold 


made at the advance. But the stoppage of business 
occasioned by the flood has lessened the demand. he 
market, however, continues firm. We quote for cas): ag 
below: 


FOUNDRY weal enemy Rock Charcoal, No. 1, $22.0@ 
$24.00; Southern Charcoal, No. 1, $21.00@$22 00; Hanging ltock 
Stone-coal and Coke, No.1, $20 00@$21.00; Southern Stone. 
coal and Coke, No.1, $19. 19.50; Southern Stone-coal and 
Coke, No. 2, $18.00@$18.50; ** American Scotch,’’ $17.50@$i8.00; 
Open Silver Gray. $17.50@$18.00; Close Silver Gray, $16.50@ 
$17.00 MILL-IRONS.—No. 1, Charcoal, $19.00@$20.99; No. 
Stone coal and Coke, Neutral, $17.00@$17.25; No.2, Stone-coaj 
and Coke, Neutral, $16.25@$16.50; No. 1, Stone-coal and Coke 
Cold Short, $16.50@$16.75; No. 2, Stone-coal and Coke, Cold 
Short, $15.75 @$16.25; White and Mottled, Cold Short and’ New. 
tral, $14.50@$15.00. CAR-WHEEL ee ee Rock, Cold 
Blast,, $28 00@$30.00: sanging Rank, Warm Blast, $22.50@ 
$23.50; Alabama and Georgia, arm and Cold Blast, $23.00) 
$26.50; Central Kentucky, Cold Blast, $25.00@#26.0¢. 


OILS. 












Pure Oils. p’kages included) Linseed oil, raw. .. 57 
Sperm, winter bleach- o do boiled..... 604 
ed per gal.......... 1 25@1 30) Cotton seed on white 50(@55 
Whale, winter bleach- do do yellow 49@54 
ed per gal.......... 7 West Virginia lubri- 
eR a 54@57| cating % deg....... 1&@lie 
| Ae eee 51@54| Paraflime oil winter 
Lard oil extra W S.. 7 5} pressed........... o-- 19@% 
®t See 65 @70| Capitol Cylinder..... 75 
SS oo” ae 60@65| Model ae 60 
LS git piteunes 5G 75 | eerste ig ga 45 
eatsfoot oil pure.. 1 00} Turpentine, per gal.. 48 
a ee 80@8i 
COAL, 
WHOLESALE. 
Wholesale f.0.b. cars at Cleveland: 
Carbon Hill and Monday New Hazelton, mix .. 1 20 
MES foevecgs cece ha taea $2 “ eT BEE. a... 2 00 
IR  airen. cyaete 2 50@2 85; Cennotton........... ... 2% 
Palmyra, lump..... ..... 3 25) Connotton, mix... 1 #0 
Brier Hill........... 3 10@8 35) «not... 2 00 
/., RAG PRCSSRRSRSRE eo 3 00} Anthracite grate......... 5 4 
oe 3 25) Anthracite egg..... ..... 5 58 
Tuscarawas........ ...... 2 30} Anthracite stove ...... 5% 
New Hazelton .... . ..... 2 56i Anthracite chestnut..... 5 9 
RETAIL.—Delivered. 
Massillon Lump... .$3 5‘@4 00) Palmyra, lump........... 4% 
“ Nut ....$3 00@8 £0) New Hazelton ........... 3 50 
Carbon Hill and Monday Connotton..... ...... 3 00 
Creek, lump............ 3 50) 75c less on cars by car load, 
Carbon Hill and Monday Anth) aciteStove andUhest- 
a = Saar _ 5 PRR eee 6 75 
Straitsville, lump......... 8 25} Egg and grate............ 6 50 
Straitsville, nut.......... > 











The Electric Theory of Boiler Exoplsions. 
Concluded from Page 131. 





key to “the mystery of boiler explosions,” as 





show a growing disposition to “shop” around and buy, 
(other circumstances being equal) where they can get 
the most concessions. Receipts of pig iron the past 
week were 715 tons, shipments, 203 tons; against re- 


ceipts 1,404 tons and shipments of 182 tons last week. sentatives was held in Buffalo recently. The supposed 
We quote f. o. b. cars at Cleveland, 4 months: 


nario maid object was to form a combination to compete with the 
ARCU R ° ° e ’ 
No. 1 Lake Superior charcoal. .... ee i $22.50@24.00 | Buffalo combination for the Grand Trunk contracts, 
No. 3 Lake Superior charcoal....................00. 22. 24.0u ; . 
Nos. and 4 Lake Superior.............00..00000.0. 22. 5025.00 although the exact object has not yet been made known. 
— H . ew — ce Paki cena ak oes 0 xkdnwe te 22 5uG 24.00 CINCINNATI PIG IRON MARKET. 
ES seg ianatanna So GSH 8 | Reported for InoN TRADE RuviEw by E. L. Harper & Co. 
The market continues fairly active. The Ohio Valley 
so recently inundated has begun to revive already, and 


weather exerts a stimulus on sales. There are no pres- 
ent indications of improvement in prices in the near 
future. The recent strikes will probably have no influ- 
ence in that direction. A meeting of Ohio coal repre- 





No. 2same wisspicensssinee Peltieetin da texewaceiawi sas to's 19.00@20.00 4 a 

No. 1 foundry, lake ores, with cinder mixture...... 19,00@20.00 | will quickly recover from the results of the recent flood. 
EN otk cat a kas aed dae ews 6 00 dbs ches b tae 18.00@19.50 | , ° ° ° . 

No. 1 foundry, native Ohio ores..................... 20-02 1.00 The mills and foundries are rapidly resuming: opera- 
No, 2 same. PORBMESAA® SaCE0+e meh Samia ee 18.00@19.50 | ¢; ri . iro i i 

at alciee mative Ghio ese... " 20-00@21.00 | O08, and are requiring crude iron quite liberally. The 


veeteeee tes +e + 17,00@19.00 
bs cdiaewene't Pras . 17.50@ 18.50 , . 
No 1 gray forge, neutral.........- “" q6'5e@17se | strengthened the market. We quote as prices current : 
BEESON <5 vere ersecvesaccccsssecsscessens . 20,00@21.00 FouNDRY.—Hanging Rock Charcoal, No 1, $22 50@$23 50; 
Pickands, Mather & Co., of this city, have secured the | Hanging Rock Charcoal, No. 2, $21 25@$22 25: Non, $17 


oie ~ | Coke, No. 1. $18 50@$19 00; Strong Neutral Coke, No. $17 50@ 
agency for Maryland Ohio Scotch, (standard softeners). | $1800; American Scotch, No. 1, $19 00@$19 50. GREY ForGE.— 
Pickands, Mather & Co.’s March circular, just out, 











Neutral Coke, $16 75@$17 25.Cold Short, $16 25@$16 75; CaR 
says: “The past month has shown considerable im- | #2775; Hanging Kock Warm Blast. $24 00@$2450; Lake 
provement in demand, with a disposition on the part of | Strictly Cold Blast, $26 50@$27 59. 
a number of buyers to contract for supply several | ;Reported for [RON TRADE REVIEW by Rogera, Brown & Co. 
manufacturers not to sell very largely for future de- | past week. There is no demand yet from Ohio River 
livery at prevailing prices.” points, but trade continues fair in the North and West 
received that they have arranged for the manufac- | submerged foundries and mills have come out of the 
ture of an American Scotch pig iron at Baltimore, Md., flood with less damage than was expected, and will 
ener to seaboard and Eastern consumers. Imported | double time to catch up with delayed orders. The 
| stove foundries have not been running since December, 
| 
continued by the Western trade. This Iron is to be | question of a reduction in wages, being in progress. It 
IRON AND STEEL. eral business is looking brighter. Several round lots 
A slight improvement is noticeable, and a better feel-| of charcoal foundry and car wheel iron were closed 
We quote for cash: 
is especially marked. 
WROUGHT PIPE @$23 00; Hanging Rock Charcoal, No. 2, $20 00@22 00; South- 
- ero Charcoal, No. 1, $21 00@s22 00; Strong Coke, No. 1, $19 00@ 
‘ _ in a ¥ $17 CO@$18 00; Soft Stone Coal, No. 1, $19 00@$20 00; Seft Stone 
increase in demand. There was an informal meeting of Coal, No.2, $17 50@$18 50. Fo-ge—strong Seatral "No. 1, mill 
3 Malleable—Hanging Rock Cold Blast $30 00@$31 00; Hang- 
was accUmplished beyond an agreement to hold on till | ing Rock Warm Blast $23 00@$26 00; Southern Car Wheel 
trade picked up. Prices and discounts are still well | $2550; Lake Superior Malleable Iron, $24 50@$25 50. 
maintained: The agencies have been restricted to be- | LOUISVILLE PIG IRON MARKET. 
cluding those having local works. The market continues without change in tone or price. 
SCRAP IRON. Before the flood prices were advanced on Hot Blast 


Superior, Chareoal all giades $24 00@25 00; Southern CarW heel 
months in advance, but a feeling generally among The market has been without special feature for the 
E, L. Harper & Co., Cincinnati, announce by circular | and prices are without change of any kind. The lately 
so that they can advantageously supply a desirable soft- shortly be under full headway again. Many will run 
Scotch, because of the superior quality of the domestic | 
article, has been superseded and almost entirely dis- | stand-off between manufacturers and molders on the 
known as the “Queen,’’ American Scotch. is thought an understanding will soon be reached. Gen- 
ing seems to exist. The increased demand for bar iron | about the end of the week. 
Hot Blast Foundry.—Hanging Rock Charcoal, No. 1, $22 00 
A better feeling is noticeable, and a corresponding | 1950; Strong Coke, No. 2, $17 50.18 50; Strong Coke No. 3, 
the Empire Iron Co., Limited, last week but nothing | 1% 50@817 00; Cold Short No 1 mill, $15 50@$16 00 Car Wheel 
| fron $25 50@$26 50; Lake Superior Car Wheel Iron, $24 50@ 
tween 20 and 25 of the largest cities in the country, in- | Reported for the IRON TRADE REVIEw by Geo. H. Hull & Co. 
An increased demand for scrap iron is to be noted, but | Irons about 50-cents per ton and considerable sales were 


curtailment of production of manufactured iron has 
| 


WHEEL AND MALLEABLE—Hanging Rock, Strictly Cold Blast, | 


soon as Government and insurance companies 
cease to investigate coroners’ juries and the 
colloquial debris of boiler explosions, and insti- 
tute scientific and practical experiments. A 
careful reading of the report of Mr. Gray, Sec- 
retary of the Board of Trade of Great Britain, 
leads me to conclude that not only the officers 
who reported to him, but the Secretary himself, 
| were as destitute of real data, in naming the 
causes of 45 cases of boiler explosions as any 
of their cousins on this side of the water. All 
evidence gathered by investigating comwittees, 
and inspectors, who do not comprehend the 
first principles of the ozonification of oxygen, 
nor the combustible nature of hydrogen, must 
of necessity partake of gossip that adds noth- 
ing to real knowledge of causes. In the mean- 
time property is destroyed and lives are lost, 
while ignorance apes the wisdom of science, and 
indulges in * Yankee guesses,” by way of sooth- 
ing the poor man’s widow, who lost his life 
shoveling coal into the fire bed of a boiler. 
Time and space bid me close this paper ab- 
ruptly How is red hot oxygen generated and 
combined in a steam boiler? will furnish the 
basis of another draft upon these columns at 
some future time. GALVIN. 
Bismarck, Mich., Feb., 22, 1884. 








THE Chicago Manual Training School for 
Boys was formally opened on the 3d _ inst. 
Some 65 applicants were admitted, and the 
school starts forth under most favorable aus 
pices. The elegant buildings, corner of Mich- 
igan avenue and Sixteenth street occupied by 
the institution, are not wholly completed, but 
sufficient room is afforded for the accommoda- 
tion of the pupils at present. The faculty for 
the year will consist of the principal, Mr. Henry 
H. Belfield; Mr. Benjamin Hyde, a graduate of 
the Illinois State University at Champaign, 
and Albert L Tucker, of the Worcester [ree 
Institute.—[Indiana World. 


2~<.- 
oo <e— 


rhe new four-cylinder engine, which has beet 
on trial on the Boston & Albany Railroad for 4 
week past, is said to be making a poor showing, 








because the grades are so heavy that the com- 
pounding arrangement won’t work. When ran 
as an ordinary double-cylinder engine, it eats 
|up more fuel than the heaviest engines on the 
road, and draws no more cars.—[The Tech. 
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Bag Helders. 
Chere! Herland | Wholesale Prices, Spesagints Pat, ay 00 per doz 
The lowest — prices 40 pe 
Cleveland Saneed Elbows 
Genuine Russia Iron 


‘ i d 
HARDWARE Kel —_ ar 0% 


Ship <ceee reese s 
envi raitroad.. ** 


do do 
Planished Amer. Russia [ron 
4iginch per doz 
Sfunt’sS ....csnpoces “0008 5 do do 


Mami’s........+-+++++5 ere 
azepincotls vf Sede 





Discount 334 per cent 
Peck’s Desi Bit 
“Champion Blade..... 


Good triple silver steel. . dot and cold suing. . Bb = 


SSS 


Cutlery, Pocket and Table. 


Meriden Cutlery Co., table net 
Am. Miller Bros.’ Cutle 


Armitage’s Wouse 


Wilkinson’s..... ones Humason & Beckley, * 
e 


Anvil Vise and Drill. 


Millers Falls Co. $18. 
Cheney Anvil and Vise dis25&2 


Augurs and Bits. 


Naugatuck Cutlery Co.list net 
Aaron Berkenshaw’s 


Fram Cutlery Gn. 
Cleveland Cutle ue 
Miller Bros., pecket.... 
Akron Cutlery Co..... 

Coopers’ Tools. 
Seaet Fennel au ing 


eR, Mee 
Seesserss 


Cook’s pat augur 
Animal Pokes. 


a 16 Wa s 16 
| % ate | | 
ye. and Drill Stocks. 


Blacksmiths’, — .$2.50 dis 10 
~ 7.50 dis 20 


‘ae Parers. 
Domestic& Reading wi doz.$ 


Drewing weiidenns 


Frazier’s, per gross, Peck, Stow & heer 


Carriage com, old list... 
Tire, common, old list... 


Emery and Sand Paper. 
Eagle ¢ —— bolts 


Regular Numbers . 
Flour and F. F 
B. & A. Emery Paper .. 


Cc ast iron n barrel bolts . ) ééeio Enameled & Tinned Ware. 


Cast iron chain bolts.. | 65&10| Sance Pans... 

Wr’t iron sq’r bolts. . 
Wr’t shutter bolts 
Ives’ pat. door bolts. . 


Parkin’s $5 to£..dis 45 @ cent 


aes Ends l6c, per lb.net... 75 .M. Boynton’s, new list dis 25 


Cast Iron Barrel Shut- 


Ww cothew Barrel... ; 
Ww rought Square 
Wr’g’t Shut r, all iron, 
Stanley’s list..... 
Bright Wire Goods. 
List June 5th, 1883 


Butcher’s...... oh ee 4. 
Walter Spencer & Co.’s 
** Diamond ’’..... 4.50 


H. —_ & Sons (new 


St) .. 
Heller Bros.’ Horse Rasps 


BI’ "kamithis s com new List, 50#%c How American 


Moulder’s new list, dis 25 


Hand, new list, 25 per caus Dayton File Works .... 


WwW rought loose joint are le Hammer Co.. 


Wionrke ARE Pe Humason & Beckley... Rad 


a Tack, 
& $1.75,dis25%10 
Welane Tool Works. dis bia 
Warner & Noble’s...... 
eit avsad<s ssgues eters 


Loose _joint, without 


2 per ct. extra dis for cash. 


r) dost 2 $8 73,99 25° dis 40 


rs 1, 
Homo , . Ste el,70 C00(of Cong)7 00 Paez £7 50.88 08,$8 50; dis 40 
“E astern A of boiler 
late at from 2-10 to 8-10e # 


. per doz, net $18 
b less than above orices. mas 


** National’? Standard Gau e Onpeike 6s double acting 


Bol levine a Tools. 


iS ong shear -net list 
sever She 
ars-net list | whippe Mtg Co ...... 
Norwalk LoCo..... 


fake Blowers dis 20 
g Tube papender . -dis 15 





1% inch barrel nails...... 150 
oe @  @ -.%.«. 175 
do do do...... 250 
 &. Sar eee 3 00 
tite all sizes....... 35 
Clineh ni all sizes..... 175 
Casing and box nails..... 
Finishing nails,........... 25 
epee Ges 
Nuts and Washers 
Nuts,square........ 8e off list. 
Nuts, ~ [re ...9e. off list. 
WOGMETS.......cccee- -7¢ off list. 
Nuts, Bolts, ete. 
Machine Bolts .......... oe 
tO eee 75 
Boiler Patch Bolts..... net tie 
Picks. 
Railroad, to 5 lbs.. doz #6 60 
5 to 6 lbs. 7 2 
m4 7 lbs.. 7 80 
8 lbs.. 8 40 
Railroad Tamping Pick.. 
doz 10 80 
Mill Picks per lb......... T5¢ 
Planes. 
a Se a 7 20 
IR dk ace hed ward ceed 8 25 
Bailey’ 8 Pat. Adjstbledis 0@10 
Sandusky, fancy ........ dis 15 
NMED Vin becker thacnived dis 20 
eee ee .dis 25 


Plumbers’, Steam and Gas 
Fitters’ Supplies. 


Wrought eo Pipe new 
bipnees GD 5 gi. es 


Gas Pipe-- 

New List % to 1% black 30 dis 
alv’d 20 dis 
13¢ and larger black.... 50 dis 
galv’d 35 dis 
Mal'eableIron rae. = 
Grey Iron Fittin ....dis 50 
Steam Brass 5 pees dis 55 
Water bas eee dis + 

Ludlow Gate Valves ...dis. 
Register Gauge Cocks net 1 ae 
Montg’ry Gauge Cocks$1 each 
Steam Gauges........... dis. 40 

—- sey 5 in. net dial 


Day lex Injectors. ....... net. 
+ a & Fittings Mott's - 
sinks, Mott's List!!!" ‘ ‘dis: 25 


—— Bath tubs, ane, 


is. 
Galvanized Iron Boilers 


oa baits dain eb ieee dis. 50 
Mar Siaba, Counter- 
sunk net per ft......... $ 125 


Tinners’Tools & Machines. 
Machines(P .S.&W.) ... less 10 
ls & “« 2 


Too \r. Se oe) ery 
Rivets. 
Ns. oa? Sactzceureaxe cue dis 45 
EE. os ch obes sauaees dis 45 
RANE So ce ckacn eas dis 40 & 10 
Rules. 
ay rae * dis. 70 &10 


Shovels and Spades. 
Ames’ new list, July 1, 
1881, bom 


Rp. RAE 17 
Old Colony a ee dis 1734 
Remington’s (Lowman’s 
CN Rs wc ve gsacie’ dis 30 
RR a dis 50 
CER. sos vinwe sion dis 331; 
a eee dis 50 
Ne Caren. eines ae dis 50 
Screws. Dis 
Flat head iron or steel 
{new list aed cent dis. 75 
Flat head brass......... 70 
Round why ian or steel 65 
Round head brass........ 60 
Brass and Silver ca 4u 
J apenned, list of A 


Bee 40&10 
Coach, pg PERT Gimlet poiat, 

>} eae 70 
” |B taper points........ 70 
B 


Machine, flat head, iron. 55 

round head, iron 50 

Pe ae 55&10 
"dor #2 beech, per 


" Saws. 
ee oa. ycctuaesssepax dis 20 
Disston’sCircular ....... dis 40 
ae aed s hand panel, rip, 
A ees ane dis 

Boynton’ 8 lightning cross 

cut new list...... ..... dis 40 
Boynton’s circular and 

Mr. ccs See tan kes ee dis 40 
Boynton’s ice........... edis 25 
Boynton’s lightning hand 

panel and fad een raed dis 25 
Livingston’s bu 


tcher and 
kitchen .... -dis 
Livington’s framed wood 

Nos. 101 102 103 164 105 

doz $108.50 10 7.50 6.20 net 
Peace circular & mill...dis 40 
Pease hand panel and 


WUD co cukccauca . . dis 25 
Peace band saws, all 
S| RR cP eee .-dis 10 
Scales. 
Hatch, Counter, No. 171. 
doz. $42, dis 45 
Union Pfatform...... $6, dis 45 
WORPWOREN ..240065 svues- dis 25 
Buffalo Scale Co...... dis 40 
Forsyth Scale Co........ dis 80 
Howe’s. .. dis 20&10 
Chatlilon’s Eureka...... dis 25 
Family Un versal....... dis 50 
Scale Beams.......... dis 40£10 
Sheet and Tank Rivets. 
oe Norway.” 
PY a a ee dis. 15 


Boiler Rivets—“ Albany.” 
3¢,%,11-16,and x im. diam 4 00 
“ Standard”’ 4, %, 11 16 

and X inch yee Ry 400 





From 4 to 10 Ibs.. 


Ce ere er 
M 14. Pott’sIrons, sauare 

Ares -...-dis 85 
Enterprise Star lions. . 
er rue and Sad 





Steel or iron, case lots 
squares and T bevels.... 
eee 
os lengths 7 x inch. 
fo do &16 


% 
, do fo ° 4. 7- 16& in 2% 
Tacks, Brads, &c. 


New List Sept. 1, 1882. 
Tinned Swedes tacks.. 


Swedes tacks, all kinds ... 
American cut tacks 
Copper tacks and nails.... 
Swedes Hungarian nails.. 

Gimp and lace tacks 


Common and pat. brads... 


Leathered carpet tacks . 


sseeey 


Double ane A tacks . 
Extra 10 per cent. on ‘all the 


J + ened yee” oe Va. ves. 0.85 
Standard Packing *‘ 


" 45 
Solid “Crown” (A. H. Hil- 
i . .. 40 to 100 Th, lbc net 
Solid, Peter Wri 
Selid. Wilkinson’s 
Parailel, Parker’s 


Saw Filers. e kins’ 


Lowell Hand Vises 
Richardson’s Vise and Veg 
is 


Girara sae ORS 
Mevhanice’ 10 and 10.. 
P.S.& W. Mechanics dis 50& 74 


Campfield & Suthiff 





244 inches U niversal .. 
2 inches Eureka 


Bright & caennied, Nos. of 1 18 


oppered Nos.0@18, 
onpanet, Nos. @18, oe 


t, 
rinned, Nos. 0@ 18,dis 
iteel 


Tinned Broom delves, Nos. 
2 8c 1 


22 
Annealed Fence, 
nd 9 dis 
Annealed Grape, Nos. 10 dian 
RR A eT ee ee 
+ 

Galvanized Telegraph, Nos 
9 toll Ib7 

sd, FI Telegraph, No. 
12 lb7 


Fence Staples, ga —- 
Stubs Steel Wire Fog 
Barb Wire, galvanized . 


’s Iron and Steel 
Lope Uppenting 





TINNER’S STOCK. 





IC 12x12 ebegenal . 
DXX, 124%x17 do 
1G 203 see do. 


IC, 14x20, ‘eee Root. 


do 
1c. 10x15 Best Coke 
Subject to card discount. 


Sold 
pelt and Half, io bars.... 
do 13 


P! anished Sheet | Tron 





| Bee 
4oc8 





25 | Platers’ or Gold Metal 


BE BPE wok bea oye cies = 

DOWER.) 025025 en.0- 

Planed or Polished. . Sao 
For Slitting. 

Metal in width in. to \ in. to 
No. 28, inclusive, le per lb., 
advance. 

Metal, in width 2in. tol in. 
thinner than No 28,2c per lb. 


advance 
Metal, in width % in to ¥ in 


thinner than No 28, 5cper lb. 
advance. 

Metal \ in. in width and less, 
10c per lb. advance. 

Any of the above widths cut to 
ereiguant lengths add 7e per 


pou 
Sheathing Braz‘er Copper, 


lts, etc. 
All sizes, 16 oz. gd sq foot 
and over. per b.......... 22¢ 
nd over per lb......... 22c 


Brazier’s Copper, ordinary 
sizes, under 16 oz. and 
over 1202. per sq. foot, 


Brazier’s gar 4 10 oz g ™ 


1202 per sq. 
Berra ie than 

100z. per sq ft...per lb 3c 
Circles less than 84 inches in 

diameter .... per lb. 38c 
Circles 84 inches in diameter 


SMOOVE? |. -n-kics per lb. 30c 
Segment and Pattern sheets 
per lb. 88¢ 
Locomotive Fire — sheets 


b. 30e 
Sheathing Couper. vover 12 
0% per sq per lb. =e 
Bolt Copper..:...... 4 xd lb. 
CopperBottoms pe 
No copper is Sheathing ianoleat 
14x10 inches,and not to exceed 
34 oz. to the sq. ft. 
Tinning. 
14x48. . per sheet 6c 
All other size sheets, 244 per 
square foot. For tinning | »th 
sides,double the above amoua 


LEAD. 
Amerc’n, #tbh........ u@ise 
Bar, ‘lb. 
Pipe, Ib 536 dis 10 Bon "1 
Sheet, ft 53c dis 10 per ct 


Eat cau “I5e dis 10 pe’ ct 


Half Oval and Half 
Round, 








Sheet, cask........... ved 13g to6 by & to 8-16..... . 270 
Sheet, open.... .. see ets 
RASS, 1% to2 ,Nosl6to18..... 810 
Cash AR He mir and Sheet 2 Ad ‘/ my pin! oa 
Brass. For less quantity than | lighte — for each gauge 
100 Ibs. acs 8c Lear Ib. ! nase’ 
eet Iron. 
+ Nos not rt erty than o | No 22 to 24 
No. 28, wider than 2 in. not nN % = 6 Sevee eoecvesoues 3 00 
alee Leg > Ms ined. 3 80 No3/ Cee rerreesccssses +2 
Mase He. Ge imoimeive, | meee: -------+scececee epee 
and widths over 14 to 20in. a ID do hots apes eal ot 3 80 
ee eh ee ee oe oe 
All Nesto No 28, inclusive, | English Steel. 
an‘ widths over 20 to 30 in: Best cast.......... = :.Bm 1c 
ne ww) ee eee .88 | Extra cast..... ..... 164,¢ 
me yet ib atvenes . each aeee matinary A lec 
0 above Nos in- | Swaged,cast........ 
clusive 88, Best double shear... 15%c 
ANBrase thinner thanNo.8 aad Iefined too Ist rr. 18¢ 
is Platers’ Brass at ....... fine 16%c 
Sheets 24x48,and all sheets Spring calking. Saba 74@7*o 
cut to particular sizes and erman steel, best .. llc 
lengths under 80 inches, in 2d quality ......... 1 
width wider than 2 inches 87¢ ph. greg rae ii 9c 
Low Brass eet Cast 8 . 
to pr lb. more than High Brass eed A ree. tee ae 
ilding me' 8c r mere! Si costes’ b+ 
then Hieh Brene. 8d quality ......... 12K6 


American Steel. 


Best brands of refined 
cast steel, % to 2 inches. 12c 


Crucible cast........... eee | 
—, -hearth ditto ... 4c 
ammer cast steel... 9c 
Spring cast steel...... bai) 
Bessemer and open- 
hearth spring....... 4c 
Ditto plow.......... 34ge 


Pp 
Steel boiler plate . 6 7c 
pecoemes. machinery. “@ 


Sleigh gen ‘ 
Bessemer Steel Tire. 

% tol by 8-32........ 8% 

% to 1 by 3 to 5-32 ... 8% 

% to 1 by 8-16 to % ... 8% 


Miscellaneous Cast Steel. 
Auger and auger ~. 
Axle steel for wagons...... 7 
Frog points and p ates aeons » 
Frog size bars 





SCRAP IRON AND 
OLD METAL, 


DEALER’S BUYING PRICES 


Per deg ~ 

No. 1 k R wro’t scrap.. $19 
No. 1 wrought sei 1 
No. 1 Machine east scrap. 
Stove plate (free from 

burnt iron)......... 1100 
Grate bars......... 50 
Pipes and flues (clean).. 
Dewees... 2 2 SAE 
Hoop and band iron 
Light sheet iron........ 9 
Axle turnings. 15 00@16 00 
Wro’t turning (f from cast) 13 
Wro’t iron, oily colliog: 69m 
Cast borings 00 


Uncut wro’t iron boilers 
Old copper per lb 
No. 1H. Brass per t...... 
Heavy yellow rassdo.. 9@10 
Light Brass per 7 
Tor per fb..... 

Tea Lead per ib...... 





































































































Chilled MGs) yp oleces 8¢ Heavy Lead per f . 
| Rp eed ST Sipe REN TEE 
Babbitt Metal. — 
Genuine, per lb., net ...... 25c PIPE, WROUGHT. 
Crescent, i. 6a ae 
ext, oe pee Standard Wrought Iron Lap 
‘4 oe 
No. : rr dhe ie Welded Steam and Gas Pipe 
No. 3 bg fii. (Ee ; —— " 
vo. 4 Fie hanes Bige Be | o.: > 
mf £23 | Sse | 384 se 
sco | cae \F Siz F 
Bek lee | Rem [ons 
COPPER. a A ic) 
Lake OEE: ch coe euh 15@153¢¢ | 
ge 4% - 
x. 24 08 
Arizona ....... ; Wise = %. 42 08 |$0 05 
Lenstennonie o %. 56 03%} 0 0534 
Bs ? 84 04%) 0 06 
IRON AND STEEL. |2 %-| 112 | 06 | 0 07% 
Flat Bar. E : d e e : 1a 
1x tod by 6 to} inch. 170° mae.2 —— 
4% to6 by % tol mch..... 1 95 
1 to 6 by Tis to 13g inch 295} 3% | 36 2 ioe 
1 &1% LAs * 195) 9%.) 5.74 B8 | 0 47 
1 & 1K hy % tox... 205; g .| 7.54 50 | 0 62 
% % and % by .& to& 225) 3x. 9 00 67 0 >8 
Rouna 134”: | 10.46 83 | 1 00 
D ROOD secs vecsacs 180) 3 4%. | 12 84 1.00 1 26 
el eee ay: 210/55 . | 14.50 1.10 |} 1£0 
BQ TOS we tee 240/— 6 18.76 , 150 | 200 
oe ae 2900/7") 7 23 27 2.00 
434 to 444 840) & 8 2% 18 | 2.75 
tKtob eee, - 860/50 .| 8370 | 8.70 
1 tol% inch... .180; IL. | 45.02 | 5.75 
Op) aR nee Senet S 210 12 ..| 49.00 | 6 50 
BRED, hii nicccedsonns 2 40 13 ..| 54.00 | 7.75 
5. pe ee greece: 290; 14 ..1 5800 | 9.00 
ee 4 fess i caai ts 2.00 | 1B .. ..... 10.00 
Heavy Band. Otncount, (car lend lots) butt- 
ided % inch to ae inches 
1k to6 by % and5-16inch 210| We ‘ 4 
1 tol by % and 5-16 do 220) plain............80 per cent, 
%& to % by % and 5-16 do 240| Ditto gelveniend 20 per cent. 
he to dg by 4 and 5-16 de 280) Discounts (car load lots) lap- 


welded 13 wee to 15 in. 
OID 5 04s 4:i pene 50 per cent. 


wi on box iron K and % 3 50| Ditto galvanized 85 per cent. 


har A — > oxen wilt § Discounts on 
: — or cutting to specifie 





cifled Les depends on 
size and waste, 








pe cut to spe- 
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eu if the Blast Sisdanen. 
The Robesonia furnace, Pitts- 
burgh, has recently been remodeled 
at an expense of $65,000. 


“ Bettie Furnace,” the first fur- 
nace erected in the Great Kanawha 
Valley, went into blast last Novem 
ber. It cost $225,000 and is owned 
by the Black Band Iron & Coal Co. 
Its capacity is 17 tons. 

The Roan Iron Co., Chattanooga, 
Tenn., has two large blast-furnaces 
at Rockwell station, on the Cincin- 
nati Southern road, which are kept 
constantly in blast, averaging 
about 100 tons daily from native 
ores, with coke for fuel, manufact- 
ured in the company’s own ovens, 
from coal mined from the hills 
alongside of which the furnaces are 
planted. 


Culebrook, Pa., furnaces are keep- 
ing up their reputation. In arun 
of 64 weeks the average yield of 
stack No. 2 has been 501} tons, and 
since the Ist ef January last the 
average has been a trifle over 543 
tons per week. Taking into con- 
sideration the fact that all this was 
done on Cornwall ores, one of the 
hardest reducing ores known, it 
must be admitted that these are 
highly creditable performances. 


Some time ago we referred at 
length to the furnace invented by 
Dr. Duryea, of New York, for mak 
ing iron direct from the ere, and 
stated that the Cambria Iron Com- 
pany were considering the advisa- 
bility of building one of them at 
their works in this place, others to 
follow soon if it should prove to be 
all its inventor claims forit. We 
now learn that the company’s ex- 
periments with Dr. Duryea’s me- 
lasses lining for the furnace, which 
is required to withstand the most 
intense heat, have been entirely 
satisfactory, and that the trial fur- 
nace is likely to be built.—[ Jobns- 
town (Pa.) Tribune. 

A correspondent thus writes the 
Age of Steel, St. Louis: Our stack 
is 10 foot bosh by 46 foot height, 
blown by three tuyeres, closed top, 
bell and hopper, engine capable of 
delivering 6,000 cubic feet of air 
per minute at a pressure of eix 
pounds, iron hot-blast stove, cap- 
able of heating same amount of air 
to 850 deg.; fuel—charcoal about 
one-third hard wood, balance soft; 
ores—brown hematite yielding un- 
calcined, abont 42 per cent. metalic 
iron, 12 per cent. silica and six- 
tenths of l per cent. phosphorus; 
good gray limestone, carrying 92 
per cent. carbonate of lime. How 
should we fill this furnace prepar- 
atory to starting? What number 
of cubic feet of air should we blow? 
How rapidly add to the burden of 
ore? and what percentage of lime 
should we carry? Would it be ad- 
vantageous to calcine the ore, and 
if so, by what process? What 
amount iron should this size stack 
produce per day with the equip 
ment and stack described? 

Electric Lighting in Foundries. 


lIlardware Trade Journal, 








Birmingham, Eng 


Messrs. Pollit and Wiggett, en- | 


gineers, of Sowerby Bridge, have re 
cently adopted the electric lizht in 
their works. They have had the 
Crompton-Burgin machine and five 
D D lamps put up, three of which 
are placed in the foundry and the 
vther two in the erecting and heavy 
tool shop respectively. The two 
last-named were only intended to 
give a general light i in each shop, 
but this light is so powerful, and 


burns se steadily, that but very few 
gas lights have to be used. Hith- 
erto it has not been deemed ad- 
visable to burn less than two are 
‘amps on account of the shadows, 
but Mr. Hartnell, of Leeds, who 
carried. out the work, has given 
practical proof that for general pur- 
poses one lamp only is needed. 
a a rs 

THE effect of a safety-valve in 
the lower part of the boiler has 
been tested in England. A boiler 
was prepared with the ordinary 
safety-valve and an additional one 
attached to the lower part, both 
equally secured. Heated to red- 
ness, the boiler had cold water 
pumped into it and in balfa min- 
ute a pressure of between 50 and 
60 pounds was produced. The low- 
er safety valve was the first to act, 





giving entire satisfaction to the 
experimenters. 





CHAS. J. GOOCH, 
OLICITOR OF PATENTS.COUNSFLLOR 
AND EXPERT, St. Cloud Building, 
Washington, D.C, 20 years’ practice. Daily 
attendance in Patent Office. Reliable. Fair 
charges. Prompt personal attention given 
each case. Good references. Advicefree. 1 


Pumps Pumps. Pumps! 
FIELD'S 
FarmersForcePumps 


~% Are weemnoey the cheapest 
« and best in the world. Use- 
ful for a thousand purposes 
about the orchard, house and 
farm. Descriptive Catalogue 









free. Address 
= Field Force Pump Co., 
9 LocKPoRT, N.Y 





KEYSTONE SCREW ©0. 


lith and Venangyu Strecia, 
PHILADELPHIA. 
J. BILLERBECK, 


Manufucturer of 2 
Iron and Brass Gimlet-Pointed Wood 
Screws. 
Ask for discounts. 


Wood Rim Pulleys 
of ail sizes for double 
and single belts. 

Also, SH \ FTING, 
HANGERS and 
IRON PULLEYS. 
Responsible agents 
wanted where I have 
none. Address, 
W. A. Woodward, 
Fleteher, cor Rock S¢., 
LUW wLL. MASS." 


WILLIAM WHITE, 


Manufacturer of 


Boilers & Cas Holders, 
TELESCOPE AND SINGLE GAS HOLDERS, 


Wrought and Cast Iron Tanks. 








PATENTS. | 


Young & Locke, 


Famers in New and Second-hand 


Machinery, Engines, Boilers 





TRAVELER’S REGISTER. 
Lake Shore & Michigan Southern. 


The time given is the new standard | 
tleth meridian) time, which 1s thirty - thr: € (28) 
minutes slower than Cieveland time. 

TRAINS GOING EAST. 


Nines 


. Depar 
pee Aen Gas and Steam Pipes of every TR ABE From West: For oo 
“ = ast N. Y. Express..... 7am *) vay 
TITUSVILLE, PA. | NY. Bo't'n& At. Ex. *6 37am *7 2am 

nyo maggot ne sere Py Tam .. i 
. cs . t.Clinton Accomd’at’n +410 37am .. iv 
Pittsburgh § Wheeling Coal Co, Buffalo Accommodation +10 37am +10 2am 
f N.Y and B’t’n Fast Ex. *1 57pm *2 27pm 
Miners and Shippers of Cincinnati and St BouisEx.......... 3 27 pm 
SF% Conneaut Accom’dation .......... +4 22pm 
OHIO STEAM COAL AND COKE, | Night Exp via Norwalk +9 42pm +10 U7pm 
Night Exp via San’sky... 944pm .... ..... 
Mines on the Cleveland, Lorain & Wheeling | TRAINS GOING WEST. Arrive. Depart, 
R.R. Capacity, 2,000 tons daily. Frem East. For West. 
Fast Limited Express.. *1] 55am *12 (jam 
Office: 12 Case Building, Mick. I ix. via Sandusky *2 22am *2 37am 
CLEVELAND, OHIO. an. wen. Comeuesy. 0 am 6 am 

> Mich. Ac. via Norwalk. ...... +6 a 
Lake § Shipping I oiat. Lorain, a Conneaut Accom’dat’n. +8 12am - 
Toiedo Ex. via Norwalk +12 52pm +3 02 pm 
E. FAWCETT & SON, St. Louis Ex.via San’ky *1 02pm *1 25pm 
Chi. Pac.Ex. via Nor’lk: *6 02pm *6 32pm 
ALLIANCE, OHIO. Pt.Clinton Accom’dat’n 44 32pm 


Manufacturers of 








IMPROVED 


Portable Saw Mills, 


Sultable for Threshing Engines. 
ALSO, 


Direct Acting Engines 


Coupled to Mill without Beit. 


SEND FOR CIRCULAR. 94 













POLISHING 


—AND— 


PLATING 








WM. GLEASON, 


Manufacturer of 


Machinists’ Tools, 


Send for Circular and Prices. 
Rochester, N i Se - 


34 


THE MILLER CO. 


\ CANTON, OHIO. 





Orders solicited. Write for Estimates. 
NEW CASTLE, PA. 


EDWARDS, TOWNSEND & CO. 


WHOLEOALE GROCERS, 


And dealers in 


Wines, Liquors and Cigars, 


Teas a Specialty. 
Nas. 151& 153 WATER STREET, 
CLEVELAND, O 9 


-ENGRAVING 


SSCUP & WEST. 


NUT L PA 








wooo 
iad 


FINE: 


} 


rHILA 


“MOORE COUNTY GRIT? 






SAMPLES OF MEAL SENT 
ON APPLICATION. 
North Qarolina Millstone Oo. 

WESTMINSTER, M2 





Oorn-Mills and Millstones, 
ALL SIZES. 
THE BEST “21 THE WORLD! 


Se) 





: NT? 
G THE Ontd - BELL (J 


Manufacturers of the 





Ohio Farm, Church, School and Factory 


eee oe 


Also very superior strong, soft and clean 
CASTINGS. If you have fai led to get difficult 
pieces elsewhere give us a trial. 


Sole manufacturers of the 44 


Torrent and Unique Steam Pumps. | * 


A. L. WRIGHT, 


MANUFACTURE OF 


EngineLathes 





Sunday trains for Retiisthnes-Depart 8:39 


4:17 


Re renee marks—*Daily. 
{Daily except Monday. 
Cleveland, Columbus Cincinnati & indianapoiis, 


Central standard time, 
than Cleveland time. 


| Sunday. 
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a.m. <ebtagl p- m., return at 9:37 a.m. and 


+Daily except 


minutes slower 


ARRIVALS. 
No, 2Col. & Cin. & Ind’polis Ex. ....*6 454. 
No.8 C. L. & W. and Galion Exp... 9 10 
No. 12 St. Louis & New York Exp...*2 50 p.y 
No 6 Indianapolis & Columbus Exp 9 55 
No 4Columbus & Cincinnati Exp. .*8 20 
No. 10 Wheeling Express : - 6 45 
No. 14 Cincin ew York fast line, 1 10 A.M 
DEPARTURES 
No. 1 Cincinnati & Columbus Exp. *7 304M 
N», 11 Cleve, Indianap.& W heel’, Ex 6 40 
No. 3 Special St. Louis & Cin. Ex.. .**1 40 py 
No. 5 Night Express, ........ -.-*6 40 
No.7C. L & W. and Galion Exp .. 430 
No. 17 Spec. Col. Cin’ti. Exp. ...... 20 


nati. 


Rocky 
a.m.; 147 
Euclid 


tame, 
time. 
ks 
Youn 
Fast } 


Fast N. 


batts errs 
St , écia 


4:17 p.m., 


a.m. 











(Please Mention this Paper.) 





Lowell, Mass. 3 











by vay of Alliance. 
except Sunday. 


Lo-al Freight 


1 
**This train runs daily to [Indianapolis and 
St. Louis, and daily, except Sunday, to Cincin- 


Cleveland & Pittsburgh. 


The time given 1s the central standard time, 
thirty-three minutes slower than Cleveland 


time. DEPART ARKIVE 
Pittsburg & Whecling.... 800a.m 2/2 PM 
SR Pree 200 P.M 6 25 
Alliance Accommodation 3 15 9 504." 
Ravenna Accommoda 8 12 
Night Express --t1110 P.M 5 55h. 
Newburg Accom *dation..10 30 A.M 11 40 
Newburg Accom’dation. .12 06 mM. 1 20 P.M 


+ Night Express ruus daily, except Satur- 
day, by way of Wellsvilte, and on Saturday 
All other trains daily 


“The Nickel Plate.”’ 


Ninetieth meridian time. 


Going East. ARPIVE. DEPART 
Buffalo Accom......... 10 22 a.m. 10 27 aym. 
Conneaut Accom. .... 3 52 p.m. 
Chicago Accom........ 902 p.m. 

Local Freight .. 1186 p.m. 1217 p.m. 

Going West. ARRIVE. DEP£RT 
Chicago Accom........ : 6 47 a.m, 
Conneaut Accom....... 8 57 a.m 
Bellevue Accom ....... 4 52 p.m. 4 57 p.m 


12 44 p.m. 1 22 p.m. 


River Accommodation departs 552 
‘ p.m 


& Pitts. Express 
town & Pitts 
. Y. &Pitts. Express 
Mahoning Accommodation... 
N. Y. and Pitts. 


r 


Cieveland, 


Accommodation 
11 42 p.m.,5 17 p.m, 
All trains daily except Sunday. 

New York, Pennsylvania & Qhio. 
Wew standard central, or Ninetieth meridian 
38 minutes slower than Cleveland city 


departs 


DEPARTURES. 


ARRIVALS. 


New York Express.... 
Mahonin 


Valley 


Junction. 


ae 
Express.... 


AG..ccs . 
. & Pitts. Ex ...... 
N.Y. & Pittsburgh Ex 
Youngstown & Pitts. 
* Sunday trains. 
Valley Railway. 
Central Standard time. 


ae 


ARRIV E. 
Wheeling Junction........ 947 
Canton... 


547 P.M 


7 02 a.m.; 


DEPART 
A.M 3802 AM 
5 47 PM 
252 PM 


trains leave on Sunday at 3.50 P.M, 


artiving at Cleveland at6.42 P. M. 
Depot foot of South Water Street 


Connotton Valley Railway. 
Standard Time, 


Trains arrive: 
Canton,Sherrodsville &Coshe’ton. 
Canton & Coshocton 
Kent accommodation.. 

Newburgh 7:02 a. m., 


7: 
8: 32 ‘a. ‘mM. 1:52 


“9 rv 


6:42 p. m., 10: 207 p.m. 


Trains leave Clev eland, 
Canton, Coshocton & Sherrodsvill 
Canton & Sherrodsville ....... 
Canton & Coshocton............... 
Kent accommodation 

Cleveland and teeta 
10:32 a.m., 2:52 p.m. 
Newborgh and Bedford 

Trains Sunday only 
p.m. 10:07 a.m., 9:02 
p m.; Kent Accommodation 5 12 p.m 

Trains arrive, Kent Aewommodation 7: 
Bedford 8:46 p.m., 1:27 p.m., 5:55 p.m.; 
burgh 2:32. 

Depot corner Huron and Ontario street. 

Cleveland, Akron & Columbus Rallront 
Akron & Columbus 
running over Cleveland & Pittsburgh 
road to Hudson, for 





sy eit Columbus, e&. 


o> 

“i 
- 
= 


6:12 a 
752 p.m. 


copars for Bedfo ond sso 
p.m.; 


a7 p.m. 
New 


Kai 


ARRIVE. DEPABT 
re A nS 2 30 P.M 5 Am 
Haywess ............. 7 30 2 00F.5 
Aocommodation . ‘10 10 A.M 3 4P. 

Cleveland, é Lorin +* Wheeling. 
Wheekng & cadens eS: T 16 ie 
Uhrichsvilie Express............... 9 DA. 
Wheeling & Cle adnal eneees / ad 

velan press . i : 
UbrichsvMte Bxpress ........... 5 Ore 
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of Akron. 
equipmen 
Rooms; g¢ 
wer; m 
x50 fee 
benchés, 
Foundry 5 
erane, cor 
high stack 
Four bu 
loeate«! 
Buildings 
whole wil! 
able terms 
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oO BU 
GINE 
Care [ron 
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: FOR SALE. 
MALLEABLE IRON WORKS 


-on. Two large Annealing Ovens with 
- aout for same; Japanning and Tinning 
! rood Boiler and Engine of 25-horse 


Seer: machine and store house two stories, 
x50 feet, containing pulleys, hangings, 
benches, polishing barrels, etc.; Moulding 


‘oundry 50x70 feet, including cupola. ladles, 
veane, core-oven and air-furnace with a fine 
igh stack. 

ve, buildings and one acre of ground well 
loeated. Shipping facilities the very best. 
Buildings and machinery all nearly new. The 
whole will ve sold at a bargain and on reason- 
abie terms of Payne Enquire of 

A. B. TINKER. at Buchtel College. 


WANTED 
Te BUY A ONE HOESE FOWsR EN- 
3INE. Must be cheap. dress 
wlagge CHAS, SMITH, 
Care [ron Trade Review. Cleveland, O 


WANTED. 


ANTED, a good mechanic in every ma- 
VV chine shop Sod foundry oo es up clubs 
for both the Weekly and Monthly T ADE RE- 
VIEW AND WESTERN MACHINIST. We 
give the best rates to clubs, and pay better 
commissions to those who Ye them up than 
apy other journal — , For partieulars 
specimen copies address 
or specimen “VAY & CARTER, Publishers, 
122 Water Street, Cleveland, O, 











OR SALE,—A half interest in au estab- 
KF lished and staple manufacturing businese 
within 50 miles ef Cleveland. For the ri ht 
man a good opening. Address J.K, 

tf Care Trade Review, Cleveland, O 





ANTED—SITU ATION—By a practical 

machinist of seven years’ experience at 
lathe work. Best of references. .‘ddress 
T. F. L., care Trade Review, 122 Water Street, 
Cleveland, O. tf 


OR SALE—Dormant scale—with two iron 

columns and sliding poise; also double 
beam and gradvated pendulum, Ca poe fi 
2,500 lbs. Size of platform, 30x36 inch. Nearly 
new. Address DAY & CARTER, 1 22 Water 
street, Cleveland, O. tf 
ee nc naeeie in two or three 


good ; aying manufacturing businesses. 
Co., care 








For particulars address F. H 
Trade Review. 


M. Allen, Pros. Wm.B. Franklin V. Pres 


J.B. Pierce, Sec’y. 





GEO. P. BURWELL, Gen. Agent. 
246 Superior Street, 
CLEVELAND, O. 

A. C. CETCHELL, 

9 Chief Inspecto:. 





THE COMPOUND 


SPIRAL SPRING HENGE, 


has the lightest and 

Most Elastic Movement 
combined with 

THE GREATEST POWER 

Manufactured by 

LORENZ BOMMER, 

84 Pearl Street, cor. Front, 
BROOKLYN, N.Y. 8 








OR SALE, a fine piece of property on Jen- 
nings Avenue, of 500 feet, near the 
Nickel Plate Railroad. Well located for 
building or manufacturing purposes. We will 
sell this at a bargain, and invite a eall. 
A.D. MORTON & SON, 
3% Euclid Avenue, Room 6, 10 tf 





OR SALE.—A first class medium CIRUU- 

LaR SAW MILL, new, never been used. 

Will be sold cheap. Address M. & Co., care 
Trade Review. $1-tf 


FOR SALE OR LEASE 
ON LONG TIME. 


LOTS ANDLANDS 


BY THE FOOT OR ACRE. 
Eligibly situated for manufacturing purposes, 
on and near the N. Y., P. & O., theC.U.C. & 
I., and the Lake Shore Railroads at Cleveland. 
J.H. SARGENT, 
8] 180 Franklin Ave. 


THE RATLROADER, 


PUBLISHED MONTHLY, 
Largest Circulation of any Railway 
journal Published, 
A S A MEDIUM for reacning those classes 
of railway men who practically handle 
allappliances ana devices used in railruad- 
ing, and whose opinions oontrol their pur- 








chase, the Railroader has no equal. For terms, 
space, &c., address WM. R,. LEFLET, 
21 Manager, Toledo, O. 


Hydraulic, Hand and Steam Power 


Fraight and Passenser Elevators, 


Smith & 
Haldeman, 


MACHINISTS AND 
FOUN DRY MEN, 
Manufacturers of 


HYDRAULIC, 
HAND AND 
STEAM POWER 
FREIGHT anp 
PASSENGER 


Elevators, 


And dealers in Iron 
and Wood Working 
Machinery, Shaft- 
ing, Pulleys and 
Hangers. 

111 Monroe Street, 


TOLEDO, O 
8 








2-0: 

oa NY] G 
+147 4 
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~ CLEVELAND, 
N-=2 OHIC. 
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Beaver Falls Steel Works. 


BEAVER FALLS, PA. 
Manufacturers of all kinds of STEEL. 
Special “ Beaver” Tool, Die, and Axe 
Steel, Iron Center, Soft Steel Center, 
and Cast Plow steels. Open Hearth 
Bessemer Agricultural Steel Shapes. 

Finished Rolling Coulters-and Patent 
Cutlery Steel. 82 





BRICK 2 TILE MACHINES 


a 





For Catalogue and prices, address 


J. W. PENFIELD & SON, 


Willoughby, Ohio.1 
Mention this paper 81 


tT MEaw's 
Prepared 


Roofing. 


For Steep or Flat Roofs. 


Applied by ordinary workmen at one-third 
the cost of tin. Circulars and 
samples free. 


-. INV, 
32 John Street, New York. 








Tron Planers 


A SPECIALTY.| 


New Patterns. 






aie 
This Planer returns the table 3 forl. 


Rochester Machine Tool W’ks 


LIMITED. 
7x26x26 on hand. 34 Rochester, N. ¥. 





THE STANDISH 


Tht POWER HAMMER 


OLIVER. 
Patented July 10, 1883. 
It is especially adapted 
to making 


CARRIACE . 
And othar light Forgings. 
Weight 500 pounds. 
Send for Circular. 
CAPITAL CITY MACHINE 
WORKS, 
Manufacturersof 
Punching rf 
Presses, 
Emery Grinders, = 
Cornice ew 
etc. 











ZA 
COLUMBUS, UHIO. 


S. A. SMITH, Agent for Western States. 
154 Lake Stree Chicago, II. 5R 





v 
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TeTTLE- NX 


Payne's Automatic Engines 








Established 1840. 


Reliable, dur able and economical, will furnis 
a horse power with ¥ less fuel and water than 
any other engine built, not fitted with an auto- 
matic cut-off. Send for illustrated Catalogue 
No. 20 for information and prices. B. . 
PaYNE & Sons, Box 1436, Elmira, N. Y. 


THE BABCOCK & WILCOX CO. 


WATER TUBE STEAM BOILERS. 
107 Hope St., Glasgow. 
30 Gortiand St., New York 
Branch Offi es: 
Boston, 50 Oliver St. 
Philadel, 32 N. 5th St. 
Pittsburgh, 91 4th Av. 
Chicago. 
64S. Canal St. 
Cincinnati 
64 W. 3d Street. 
St. Louis, 
707 Market Street. 
New Orleans, 
54 Carondelet St_ 
San Francisco, 50 8. Mission Street, 
Havana, 50 San Ignacio. 
Send to nearest office for circular. 42 


Cleveland Flue Cleaner Mfg. Co 


Manufacturers of Aitchison & Doolittle’s 














* 


by) 


= il Ih v 


b. 





PATENT STEAM 


Flue Cleaner. 
49 Power Block, Cleveland, Ohio. 


The most simple, durable and economical. 
It saves from 15 to 25 per cent on labor and 
fuel. 


Send for eirculars and price listof Cleaner J. M. Fer 


and Hose. Good, rejiable, energetic agents 
wanted, eow 98 


OCx* 

















The Cleveland, Mt. Vernon and Delaware 


RAILROAD. 


** Cleveland, Akron & Columbus.’’ 
ieesictaiiameguets 
In effect November 18, 1883, based on Central 
Standard Time. — 
GOING NORTH, 















































STATIONS. | No, 1. } No. 3. |No. 5.) No. 7. 

Leave 
Columbus. 6 45 2 ee Paes 16 50 
Westerville.) 7 10 ae head 17 18 
Centerburg.| 7 52 | eae es 18 04 
Mt. Vernon.| 8 37 B {13 31 D 18 50S 
Gambier....| 8 49 ee ets 19 01 
Danville... 9 09 14 O01 ... 9 B 
Gann ...... 9 21 14 11 re ly 35 
Millersburg.|10 14 14 59 5 30am|...... 
Fredricksb’g}|10 37 15 19 5 51 
Orrville.....|11 1 15 50 6 50B 
Warwick 11 36 16 1] De re soe 
Clinton.. ... ll 42 16 16 A Sete AEP ey 
ARFOM......; 12 15 16 46 7 57 
C’ yahoga F’s}12 30 16 58 SS) 2 See 
Hudson .... |12 50 17 15 ft Be ere 
Ar. Clevel’djl4 12 18 25 9 50 ; 

GOING SOUTH 
No. 2. | No. 4. | No. 6.|No. 10. 

Leave. 3 
Cleveland..... 8 00 14 00 115 15 |16 50 
Hudson .... . 17 510 =| 16430 |18 15 
Cuyahoga F’s.| 9 35 1528 |if 54 |18 50 
Akron icdh sds 51 15 44 117 1) 119 45 
Clinton ...... 10 22 16 16 te i See Ot eee 
Warwick 10 26 169) 1 ec. 
Orrville ..... 10 51 16 47 LS: ae eee 
Fredricksburg|11 22 17 18 18 48 BSP. 
Millersburg ../11 45 17 40 19 10 | No.8 
555. 5, a 12 32 18 30 eres SE 
Danville. .. .|12 44 18 4/1 6 01 
Gambier. ... |18 04 19 01 i ae et 6 21 
Mt. Vernon. .|13 29D |19 24S |...... 6 50 B 
Centerburg ..|14 01 20 00 ‘ee 7 % 
Westerville ..j1: 45 20 45 8 18 
Columbus arr./15 10 21 10 | 8 40 





_ The system used in the above table consists 
in avoiding the confusing division of the day 
into twoequal portions of 12 hours each. and 
emp oying in+tead a continuous cvunt from 
lto24. The days begins at Midnigist, as urder 
the common system, but there 18 no possibil- 
ity of confusion between the forenoon and 
af ernoon hours. EK. T, AFFI.ECK, 

Gen. Pass Ag’t. Columbus, O. 
GEO. D. WALKER, RECEIVER. 

N. MONSARRAT., Gen’! Supt. 


New YorK, PENNSYLVANIA AND OHIO 
RAILROAD. 


New York, Boston and the East. 


The shortest and quickest route to Pittsburgh, 
Washington, Baltimore and the Southeast. 

Central or Ninetieth Meridian time, 38 min- 
utes slower than Cleveland city time. 

Until further notice trains will leave the 
pew Certral Depot, South Water Street and 
Vialuct 2s follows: 

6 50A ‘sal LIGHTNINGEXPRESS (daily 
288s sleepingand hotel coaches from 
Leavittsburg. 8:35 a.m. To New Yerk, Albany 
and Boston withoutchange. Arrives at Mead- 
ville 10:40 a.m., (dinner); Franklin, 12:(8 p.m. 
Oil City, 12:30 p85 Corry, 12: 5 p.m.; James 
town, ‘Lake Chatauqua) 1:35 p. m.; Buffalo, 
5:50 p. m.; Rochester, 8:20 p.m.; Hornellsville, 
6:00 p.m.; (supper); Corning, 7:25 p.m.; El- 
mira, 8:05 p.m.; Binghampton,! 10:05 p.m.; Al- 
bany, 5:0 a.m.; Boston, 1:45 p.m.; arriving 
at New York, 6:15 a.m, 
2:20P LIMITED EXPRESS, Pull- 

° of¥8. Sleeper Cleveland to New York, 
(daily). Arrives at Meadville, 6:30 p m.; 
Jamestown, 8;47 p. m.; Salamanca, 9:45 p. m.; 
New York, 10:10 a. m. 

11:00 P NIGHT EXPRESS, (daily ex 

. elle cept Sunday), Sleeping Coach 
from Leavittsurg to New York without 
change. Arrives at Youngstown, 1:50 a.m.; 
Pittsburgh, 5:50 a.m.; Washington 0:00 a. m. 
Baltimore 00:00 p. m.; Meadville, 8:25 a. m, 
Corry, 4:59 a.m.: Jamestown, 5:57 a.m.; Buffa 
lo, 9:20 a.m.; Rochester, 12:58 p. m.; Hornells- 
villle 11:00 a.m.; Corning, 12:07 p. m.; Elmira 
12:40 P: m.; Binghampton, 2:19 p.m.; New 
York 9:10 p.m. 

2:20 P ad PITTSBURGH EXPRESS, 

. ol. §6daily through without 
change. Parlor Car, Cleveland to Pittsburgh, 
arrives at Youngstown, 5:00 p.m.; Pittsburgh, 
8:02 p.m.; Washington, 7:09 a.m. ; Baltimore, 
8:19 a.m 
4:10 P M MAHONING ACCOMMO- 

° el. DATION, stopping at all 
way stations. Arrives at Youngstown, 6:55 
p.m; Sharon, 8:01 p.m; Sharpsville 8:10 p. m; 
connects at Leavittsburg with train No. 20 
for Meadville and intermediate pointe, ar- 
rives at Meadville, 11:05 p.m. Pittsburgh, 00:00 
pr. m. 

6:50 A PITTSBURGH EXPRESS, 

. ot. —(daily) through without 
change. Arrives at Youngstown, 9:30 a.in.; 
Sharon, 10:30 a.m.; Sharpsville, 10:40 a m_; 
Pittsburgh, 12:45 p.m Returning, leave 
Pittsburgh, 4:15 a.m.,7:45 a m_., and 12:55 p 


m. and 8:45 p.m 
10:35 A YOUNGSTOWN PITTS- 

. -8- BURGH Accommodation, 
stopping at all Way Stations, arriving at 
Youngstown 1:30 pm.; Pittsburgh, 5:45 p.m 
Trains arrive at Cleveland, 6:15 a.m., 6:30 p. 
m., 10:30 a.m 1:05 p.m., and 9:45 p.m 

Say This is the only route by which pas- 
sengers can reach Corry, Elmira, Bing- 
hampton, New York City, and intermediate 
pointe WITHOUT CHANGE. No change to 
Boston and New England cities. 

Baggage Checked Through to All Points East 

Through Tickets and informatsaon re 

garding the route can obbained at the 
office 131 Bank street, and at newDepot of 
New York, Pennsylvania and Ohio Railway, 
South Water street and Viaduct, Cleveland’ 
A. E. CLARK, 


Gen. Pa Agt., Cleveland, Ondo. 
M.L. FOUTS 
R 1 ws. Agt,.181 Bank st., 
| Gen. Mian’ gr, veland, Clevetand, 
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‘THE NICKEL PLATE. 


New York, Chicago & St. Louis Railroad. 


The passenger equupehent of new trunk 
line is all new and is supplied with the latest 
appliances necessary to safe, speedy and com- 
fortable travel 

At Chicago, Passenger Trains arrive at and 
leave Union Depot, Van Buren street. 

Following is the time in effect Nov. [8, 1883, 
and until further notice: 


GOING EAST.4 

















Local | i”  |Coneaut, 
Pass’n’gr| Pass’ngr.| Accom, 
Ly. Chicago. We EL i vedsced Biaaseaetes 
Ar. Valparaiso..| 9 37 terete 
“ Ft. Wayne SS ee Se 
** New Haven 1 35 bios 6b bx Coie KS he 
** West Leipsic| 3 45 Lippe nie my ee 
* Arcadia. 444 Era ere 
** Fostoria... 4 57 Exo sa c'eet VARS bk Coens 
* Gr. Springs. 5 4 VCORE. Aeon 
* Bellevue... 6 12 : cpiehy ove cabiep 
Lv Bellevue ....| 6 22 ik See eee 
Ar Lorain os 7 50 it a SPREE 
Ar Cleveland Semmes Tee - Wicca; 
Lv Cleveland swogssee) VO we 3 52 pm 
Ar Painesville. .|......... 11 33 5 05 
* Ashtabula. ; 12 25 pm f 
** Conneaut fowas 1 07 
** Erie ee, eae -| 208 
* Dunkirk. eRee 8 47 
* Buffalo ‘6 5 22 | 
GOING WEST. 
Local Local 





Passn’gr.|Pass’ngr.|/ Accom. 





J g 7 eee? ; 
Ar Dunkirk 


| 

| 
Ly Buffalo......|--- 
** Erie t 








* Conneaut ....|-- 217 6 17 am 
* Ashtabula...| .-..----.| 2 50 6 46 

* Painesville ..|.......... 3 44 7 43 

7 CE. .oBiss exces 4 52 8 57 
Lv Cleveland...| 647am|) 457 | ......... 
Ar Lorain.. ..... 7 53 om , kun chreetes 
Ar Bellevue | 917 7 37 

Ly Bellevue .. 9 22 Seep. eee ta en 
Be Oe, Sorings..5 BEE | see 2 Pete endes.. 
ip, OR. SR ee ore rs ee 
a A > | RS eee ess Ae 


** West Leipsic| 11 30 
fe SS | iy Cree ee 





“* Ft Wayne ...| 1 52 | PRE cAI re 
*“* Valparaiso,..| 5 55 Joseeveceee|  seevece 
* Chicago ..| 783 





Trains run by Ninetie7h meridian time, 
which is nine minutes slower than Chicago 
time, twenty-eight minutes slower than Col- 
umbus time, thirty-three minutes slower than 
Cleveland time, forty-four minutes slower 
than Buffalo city time, and sixty minutes 
slower than Seventy-fifth meridian time. 

For infurmation, call on nearest Agent of 
the Company or address 


B. F. HORNER, 
Gen’! Passenger Agent. 
LEWIS WILLIAMS, 
General Manager, Cleveland 0, 


ee Laine. 


Cleveland, Columbus,Cincinnati & Indianapo 
lis Railway. 


The Great Central Trunk Route to 
the Ohio and Mississippi 
Rivers. 


Three Trains Week Days, 


TWO TRAINS SUNDAY. 


Leave Cleveland with Through Palace Coaches 
and Elegant Sleeping Cars for 


Columbus, Cincinnati, 
indianapolis, Terre Haute 


and St. Louis 
A7 ith out Change. 


This is the only line making Direct Connec- 
tion with all the principal Trunk Lines of the 
East for all Southern, Southwestern and 
Western points, either by way of Cincinnati, 
Indianapolis or St. Louis for all railway towns 
in Missour1, Arkansas, Texas, Kansas, Ne- 
braska, Colorado, New Mexico, Old Mexico 
and the Pacific Coast. 

Equipment New and Comprising 
all Modern Improvements. 
The Best Roadbed and Safest Road 
in the West. 

Tickets by this popular route for 
sale at all regular ticket offices. 


E.B. Thomas, 0. B. Skinner, 


General Manager. Traflic Manager. 


A. J. Smith, 


Gen’! Fass. Agent, CLEVELAND, O 





JOHN H. O’MARA, 
NEW LISBON, OHIO, 


Manufacturer of 

the celebrated 

EXCELSIOR' 
DIAMOND GRIT 


CRODS TOMS 


a. ——e | : 
at | HMA gee The best in the 
== = market 


FOR WET AND DRY GRINDING, 
AND FAST CUTTING. 
Manufactured in sizes from 8 feet 6 inches to 
8 feet in diameter; in thickness from 6 inches 

to B inches. Orders solicited. 
82 JOHN H, OYMARA, 








DEAD-STROKE 
Power Hammers. 
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§ & BS RSE 
DIENELT & EISENHARDT, 


MAKERs, 
1306 Howard Street, Philadelphia. 











OO . 


The auger shaped steam passage gives the steam a spiral motion the entire length of tubes, 
thoroughly cleaning a set of tubes in 5 minutes. 
Improving the draft, saving fuel and labor 


The Cyclone Boiler Flue Cleaner, — 


Gerlach’s pat. June 5, 1883. 











No steam user should be without one, 
Circulars free, liberal discount wo dealers. 


93 






CRESCENT MANUFACTURING Co, | 


5 Michigan street, Cleveland, 0 





The Griffin Road Machine Co. 


MANUFACTURERS OF 


Road and Track Machines, 


Elyria, ©. 





CITY SURVEYOR’S OFFICE, 
LANSING, M1CH., May 3, 1883. 


The Griffin Road Machine Co 


Gent&.--We have had your machine running fora month, and are highly pleased with it. 


It has already more than paid for itself by the saving of labor. 
22 


ARTHOLOMEW, 


City Surveyor. 
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Davis’s Patent, May, 1876. 


INTERCHANGEABLE IN ALL ITS WORKING PARTS. GEARED 5 TOI. 
I. B. DAVIS & SON, MAKERS, HARTFORD, CONN. 






‘Vey ‘puenisty nqywy 
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Cleveland Foundry. 
CASTINGS 


For Machinery and kolling Mills. 


Car Wheels 


all sizes and kinds, with and without Axles. 
Chilled Faced R. R. Frogs. 
STREET RAILROAD TURNOUT. 
Nos. 9, 11, and 13 Winter Street. 


BOWLER & CO. 






















— io 


ERIE, PA., 
Engines from 15 to 400 Horse Power 


Boilers of Steel and Io 


Supplied to the Trade or user. Send for Catalor, 


Saw Mill and General Machinery, 


8 WORKS AT ERIE, PA, 








ADVERTISERS | 


Can learntheexactcostol 
any proposed line of Ad- 
vertising in Americaf| 
Papers by addressing] 
Geo. P. Rowell & Cos} 
Newspaper Advy’g Bu} 
reau, 10 Spruce St., N.Y. 









= Sas om 
For small steam launches, Send for circular, prices, 4 
CHAS. P.WILLARD & CO,, 282 Michigan St., Chicas? § 





re) 


Cheney Anvil and Vise ©? | 





Send for prices. DETROIT, MICH. 
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BOILER CLEANER 


AN AUTOMATIC DEVICE 


FOR REMOVING MUD 


Preventing Scale 


AND FOAMING. 
Patented 1875. 
‘nplest, Best and Cheapest. ‘ How to Keep 
Bollors Clean,” a 72-page book, sent free to 


> add sending yeur name on a Postal 
Card. si i James F. Hotchkiss, 


84 John Street, 
NEW YORK. 





Ty Westone dnamais Dai 


The best evidence of 1ts peculiar merit is the 
fact that our 


Shipments average Two Engines per day. 
Over 600 Engines and 16,000 H. P. 
now in operation. 

OUR PRICES ARE MODERATE. 

Send for Illustrated Circular and Referenee List. 


The Westinghouse Machine Comp’y 


PITTSBURCH, PA. 


94 Liberty St., NEw YORK, 
14 So. Canal St., CHICAGO, 


Branch Offices: ; 
401 Elm St., DaLLas, TEXAS 





Split Pulleys. 
Taper Sleeve Pulley Works. 


M: NUF ACTURERS of Taper-Sleeve Wood 

Be it Pulleys,Taper Sleeve and Compres- 

= Couplings, Adjustable Dead Pulleys, Wood 

— Split or made in Halves, Friction 

atch Pulleys, and Friction Glutch Couplings. 

OU can start a load with this clutch, at any 
Speed, with ease and safety. 
ERIE. PA, 





Cleveland Business Directory. 


Cleveland Business Directory. 


Business Directory. 





Assayers and Aualytical Chemists. 


J UDSON. W, E, Ana ytical Chemist, 
Bf 8 Cushing Block. 














Bolt and Nut Works. 


OTCHKISS & UPSON MANUFACTUR- 
ING CO, Manuf’rs. Machine, Plow « 
Mievator Bolts, Coach Screws. I5 


Boiler Makers. 


MITH & TEACHOUT— (Established 2957.) 

Boiler, Tanks, Stillsetc. 644 Broadway. 

HATTERTON, J. Boiler Maker. Repair- 
ing a Specialty. 30 West River St. 4 


Bridge and Boiler Builders. 


B UCKEYE BRIDGE AND BOILER 
WORKS, mfrs of Arch & Truss Bridges, 
Boiler Tanks and Oil Stills. Bet. Wasson St. 
and Case Ave. 























Boiler Feeder 





Steel Stamps and Stencils. 


LEHARTY,J.H. & CO., Rubber 
Seals, Stencils. 197 Superior street. By 











Steam Furnaces. 


YUYANUGA ST AM FURNACE CO. 
build large engines for Stationary and 
Marine purposes. Blowing Engines for Blast 
Furnaces and Steel Works. Steam Pumps for 
Copper Mines, and Steam Helve Hammers for 
Forges and Bloomeries. Make all kinds of 
heavy Castings. Foundry aod Machine Shop 
corner Detroit and Genter Streets. 











Trunks and Valices. 


ABER, J. manuf. Trunk, Traveling B 
and Ladies’ Fine Satchels. Sample trun 
and Cases a Specialty. 56 Public Square 54 











Business Directory. 





D\BERMANN, W. 8. & SONS, manfrs. of 
the celebrated Ebermann Boiler Feeder. 
Send for Circulars and Price List. 2 








Belting, &c. 


Boric & CU. Belting and Supplies 
8 South Water Street 2 











Coal, Iron and Ore. 


NDREWS, HITCHCOCK & co., Briar 
Hill, Coaland PigIron. 101 St. ome 








ACKSON [IRON CO. Iron Ore and Pig Iron. 
Fayette Brown, Gen. Agent. 101 St. Clair 
street. ia’ 1b 
HODES &CO. Coal, Iron Ure and Pig 
lron. 101 St. Clair street. 1 
ALLIBA, J. H., lron Ore. 
Grand Arcade Building, 101 St Clair st. 51 
ABCOCK, MORRIS & CO., —COAL.— 
Grand Arcade Building, Cleveland, 0. 5 


Carriage Bolts. i 


HME COLWELL & COLLINS NORWAY 
BOLT CO., manufacturers of Philadel- 
phia Carriage ind Tire Bolts. ; 4] 


























Carriage Repository. a 
 REENE’S, J. O., Carriage Repository 7, 408 
Superior street and 52, & 56 Rockwell 
street, dealer in Fine Carriages. Repair shop 
in connection. 41 











ICHLMY ER, A.,122Sene-ast. Gentlemen's 
and Ladies’ Clothes Cleaned and ee 
‘ 





File and Saw Works. 
ARKIN, W. H. & CO., Hand-cut Files and 


Ras dealers in Disston’s saws. No.1 
South W ater street. a7 SRR. 














Foundries. 





OWLER & CO., Car Wheels, Patent Chill- 

] ed Frogs, and all kinds of castings. 9 

Winter. ee Se 

AKE SHORE FOUNDRY, Water and Gas 

¥upe, Light and Heavy Castings. Ala- 
bama st. ie ae iets 0 ceinlallite. 

TNAYLOR & BOGGIS FOUNDRY CO. Fine 

Gray Iron Castings. 65 to 73 Central Way. 

SITZSIMONS WM, & SON,Rolling Mill and 

4 Machinery castings. Rolls a Specialty. 
No. 435 Broadway. aad tA 











Hides, Pelts and Leather. 


ENNISON BROS.,dealers in Hides, Pelts, 
Furs and Tallow, 48 and 50 River arent, 











Hardwood Lumber. 


ARTIN & BARRIS, dealers in all kinds of 
Hardwood Lumber. 130 Central War. 











Haraware and Iron. 
INGHAM, WM. & CO., Hardware, Iron, 
Baits and Metals, 148 anu 150 Water street. 
Cine ELAND ROLLING MILL CO., manu- 





Tire. 








Lumber. 
Woe PERRY & CO., manufacturers 





Carter st. c 
Piver dee WILSON & CU., wholesale lum- 





ber dealers (pine & hard wood), rough and 
ressed .umber, timber, lath, shingles, etc. 47 
Central Way. 82 





tail dealers in lumber. 
rior and Wason and 281 Merwin streets. 4 


RAUSE,C. A., & SON, wholesale and re- 
K Yards cor. Supe- | 








Lime Manufacturers. 





USSELL LIME CO., manufacturers of | 
White Lime; also dealers in Plaster, &- | 


ment, etc. 85 Eim street. 








Machinery and Boilers. 


RITCH,K. &. Metal Pattern Maker. Sinall 
machinery repaired. Lawn Mower sharp- 
ening a apecial . 42 South Water Street. 





facturers of Steel and Iron Wire and Steel 


and dealersin Lumber, Lath, ote., 5 


Akron, 0, 





mon, Refined and Charcoal Iron. 


CNEIL, J. C., Steam Boilers, Heavy Sheet 
Iron Work. Repairing promptly exe- 





cuted. 


bee RICE & CO., manuf’rs. of Stoves 
and Hollow Ware, dealers in Tinners’ 
Stock, etc. 04 
EBSTER, CAMP & LANE MACHINE 
CO., Founders and Machinists, 12 — 








street. 


AHOW BRUS. manfrs. of and dealers in 

J Wood and Metal Pumps, Pipe, etc. 225 
West Market street. 42 

AY & FIEBEGER, Galvanized Iron Cor- 

nices. Send your plans for estimatés. 62 














Alliance, O. 
AA cCFARLAND, J. W. Engine and Machine 
Builder, and General Machine saat 





Buffalo, N. Y. 








UX) HITE, L. & 1, J. manf’r’s of Coopers’ 
Tools. Carpenters’ Tools, and ShipTools, 

Also manf’r’s of Planer Knives and Machine 
Cutters toorder 310-314 Exchange street. 38 
HE BUFFALO NUT AND BOLT CO.— 


{Limited.| Manufrs. of Hot Pressed Nuts, 
Bolts,Washers, Rivets, &c. 226 Ohio St. 31 











Bridgeport, Ct. 





TLANTIC HOTEL, directly opposite the 
Railroad Depot. D. Foland, proprietor. 
W. Foland, H. W. Terrell, Clerks; Wm. Rich- 
erdson, Night Clerk. 2 








Canton, O. 


OVELTY IRON WORKS, Mill work, 
Shafting, engines, Imperial job printing 
press, etc. 73 
ELDEN BURNER CO,—H. 8. Belden—B. 
: c. Goodrill. 158 and 160 8. Market-st. 
Manfrs of gasolinc burners and fixtures, and 
contractors for lighting streets 2 
HE SUN VAPOR LIGHT & STOVE CO., 
| manufacturers of Vapor Gas Lights, Gaso- 
line Stoves and Tinner’s Soldering Furnaces. 
Contractors for lighting the streets of cities and 
towns. No. 116 E, 5th Street 72 











Columbus, O. 





EYNOLDS BROS., manufact’rse of hand- 
cut Files and Rasps. Old files re-cut. 
Send for Price List. 11 
ITY BOILER WORKS, manfrs of Station- 
ary, Portable and Locomotive Steam 
| Boilers. All work warranted. Borger Bros. & 
| Co. 08 
7, ELOTES WOOD & CO., manfrs of Malle- 
able Iron. Cor. Randolph and West 
streets. 13 





Cuyahoga Falls, O. 


| 
| 


HE CUYAHOGA FORGE AND IRON 
CO. manfrs. of every description Car, 
Truck & Driving Axles, Forging, Shafting, 71 





Cincinnati, O. 


HECINCINNATISTEAM HEATING CO, 

mfrs, dealers and contfactors. Warming 
and Ventilation of public and private buildings 
aspecialty. Boilers, Radiation, Pipe, Fittings, 
Brass Goods, &c. Correspondence solicited. 
187 West Pearl street. 93 


Erie, Pa. 


FD ALL ENGINE CO., manufaeturers of Au- 
tomatic Engines of 6 to 60 horse power. 


Lima, O. 
y IMA HOUSE, centrally located; telegrapb 
| L office in the house. J. Goldsmi n Prep. 





Meadville, Pa. 


Cyony & CO. general jobbers ia Castings 
of all kinds. 438 








Oil Manufacturers. 


“, MERICAN LUBRICATING OIL 
manf’rs of lubricating oils, 28 Euclid ose, 





Stair Builder. 


y )FEIL, CHAS, Stair Builder; Hard Wood 
~ Mantles and Office Railing. Works, 49 & 
61 Canal street, Cleveland, Ohio 41 








co. 





Niles, O. 





Bareter 


"YRICK BROS. & CO., manufact’rs En- 
=~ and Boilers, oil drilling wols, rig 
8, otc. 72 





| iron 


KRON IRON CO., manufacture best Com- | 





Oil City, Pa. 


EID, JOS. Machinist, steam engine and 
cme op orien Brass and iron cast- 
mgs, light and heavy. made on short notice. 2 








New Haven, Conn. 





AMBERT, GEORGE D. builder of Model 

and Speeial Machinery, Diés, Tools, 

Punches, etc. Wood and Metal Patterns. No, 
27 Artisan Street. . 54 








Pittsburgh, Pa. 


RINTING PRESSES. W. A. Bunting, 
manufacturers’ a t. Printers supplies, 
type, cards. 424% Sixth Street. [Up stairs.; 17 








Ravenna, O, 


Seg teen T. F,, dealer in Agricultural 
Implements, farm ee: hard- 

ware, seeds, fertilizers, &c. Cor. Main and 

Prospect streets. 51 











Rochester, N, Y. 





‘1 OWE, JNO. N., mfrs. of Specialties, such 

as Machine forging, bridge bolts and 

eaeems, railroad switches, spike, mall, chisels, 
. 28 


& 
We ees MACHINERY. Send 
for Catalogue. J.S.Graham & Oo. 43. 














Toledo, O. 


AKER, HERBERT, Maehine Shop and 
Tron Foundry. 98 and 100 Eries OE 


OLEDO FOUNDRY AND MACHINE CO 

iL builders of Steam Engine, Circular Saw 

Mille and all kinds machinerv. Water St., 
cor. Cherry. 08 


} Sag IRON WORKS, mnfrs. of Arch- 
itectural Iron Work, castings, pulleys, 
shafting and steam bending machinery. Cor- 
ner Water and Lagrange streets 84 


Ne gee SAW WORKS, H. Bartley, 

manufacturer and dealer in Saws of every 
description. All kinds of Springs made from 
Sheet Steel. Reaper, Hay nives Truss, 
Springs, &c. made to order. 92 St. ClairSt. 3 














Ua Manufacturing Co., manufacture 
Sewing Mpenines, ty ace-boarda, Child- 


ren’s Wagons, Carts, heelbarrows, Sled 
Kitchen Wooden ware, &c. eit 3" 


OAT BUILDING: Hepburn Bros., prop. 
B Union Boat Works. ats of ali Kinds 


made to order. For sale or rent. Water Street, 
8 





foot of Cherry. 








Wheeling, W. Va. 





XCELSIOR MACHINE WORKS, Redman 

& Co., general machinistsand manufac- 
turers of Marine and Stationary Engines, 
Hangers, Pulties, Shafting, &. Cor. 18th & 
Chapline streets. 12 





Youngstown, O. 


BA EDWIN & SONS, manuf. of Nail 
Kegs, Pat. coiled hoops, slack barrel and 
keg heading and oil barrel stock. 1 


BRICK MACHINES. 
Steam,Horse & Hand Power 


All sizes—Strong, Durable, Efficient. 
Write for particulars &c. to 


CROTON-ON-HUDSON, W. E, Talicot & Co. 


Mention this paper. 92 NEW YORK. 


+ Curtis 
Pressure 
Regulator, 


FOR 


Steam, water and Air, 


SURTIS REGULATOR GO. 
153 Beverly St., Boston, 
Mass. 


GENERAL AGENCIES: 
New York, 109 Liberty 
Street. 
Philadelphia, 925 Mar- 
ket Street. 
Chicago, 88 Market St 
Baltimore, 59 Holliday 
Street. 
Sold by all large deal- 
ers every where. 44 





PICKANDS, MATHER & CO., 


IRON CRE AND 210 IRON, 


GRAND ARCADE BUILDING, 
8t. Clair Strect, 
CLEVELAND, O. 





RA \ASATT 
! 


SAFETY 3 finn eave 
oer evarion or ELEVATORS. 


C.H.MITCHELL & CO 


. 
r pr 


_ 
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HARMON, CIBBS & CO., Smi 


CORRY, PENNA., 


= os s - 


Freight and Passencer 
Elevators. 


L, 8. GRAVES &.80N, 


Cor. Center and Frank Streets, 
ROCHESTER, N. Y 


Send for our Catalogue. 





PLAIN SIDE VALVE AND AUTOMATIC CUT-OFF | 


Steam Engines, fe 


a 5 Send for Price List of Engines and Boilers. 

No 8 Screw Machina Chicago J. A. Peories & Co., Coffe 
oO 8 h 1s . 

Stewart Eieater Co. wt ee 2 ; 


Manufacturers and Patenteesof 
STEWART’S PATENT 


Feed Water Heater Puriier 






























And Water Catcher Aetn: 
combined. The most efficient 
Heater in the market. Also i 
manufacturers of 
SINGLE AND DOUBLE 
Plunger Boiler Feed St { 
Paes a 
with Bronze Metal Valves 
and Plungers, with new 
device for connecting UPRIG 
the Rod to Plunger, 
osant for illustrated Ge: 
atalogue. 
STEWART HEATER 6O., CIRC 
56 to 60 Mechanic Street, 
1 BUFFALO,N.Y. 
IRON 
Patent Se 
di. C. MCNEIL, and er 
PROPRIETOR OF 
Akron Boiler Work in 
ron Boiler Works, A cg 
Manufacturer of Call at | 
BOILERS OF ALL KINDS. 
Also Heavy Sheet and Bouter Iron Work. 4 
A Specially Designed for the Western Market. é@ 
Rotary Globe Bleach Boilers, and McNeil’s OVEN NO. 8—20x213,x18 Inches. OVEN NO, 9—22x235¢ x14 Inches, . ee 
Patent Magazine Heating Boilers, Has peculiar and important features that make it the best operating stove in the market, Engine 
ne and commend it to the favorable notice of dealers who desire a first class stove. Yr. 
Repairing Promptly Attended To It is constructed with our patent flue, which descends in the rear and ascends in front be- yf abd 
shon 503 South Broadway, Opposite tween oven and fire-box, forming a wide flue around. back, bottom and front of oven, insuring of the 
iat wit om an easy draft and uniform heating of all parts of oven. 
uckeyo Works. The Reservoir is of planished copper, with deep, stamped pit, protected with cast iron, and Cheaps 
; AKRON, ©, is effectually heated without an extradamper, By removing Reservoir and supplying its place dud aro 
- with cover plates, a complete six-hole stove is obtained. spect. T! 
The fire-back is in three heavy interchangeable pieces. A water-back is previded which Mills, Gri 
J. C. SCHAFFER, occupies the same space as fire-back, heate perfectly and{does not retard the heating of oven, po one 
Manufacturer of for reasons of the intervening flue between it and oven. are stron¢ 










The grate is hinged at its extreme back edge, and when dumped gives a clear opening into k 
a large ash-pan. It can be partially dropped to remove clinkers from the front. ation — 

A receptacle for the covers, when removed from top of stove, is hung on swing bracket selves. S 
under front heartn. 


taiydarostatic Presses, 


PORTABLE AND ADJUSTABLE 








Crank Pin Presses. Its neat design, nicely polished edges, nickeied panel plates and trimmings, give it a very nuertont 

Also tor, Proemng on or off Gar wheels, and for attractive appearance. S d 

pressing Shafts in Collars, or Sheeves f i } y F | 
Pd Plover lived Ac or Steeves for Pumps Send for prices. ——MANCUFACTURED EY—— econ 

Builder of Large Stationary Presses T > 4 pt : 

Send for Circulars and Photographs, ) a | i n Fe j C e & C re) Mand 

129 Mills Street, Rochester, N. Y., U. 8. A. e9 Corner Ve 

AKRON, OHIO. 1 OF 

Th 


Garry Iron Foofing Co. 


4 
wi 
The Largest Manufacturersof Iron Koofing in the World. \ Expar 
Manufacturers i MAI 
of all kinds of : A IRON ORE PAINT j 8.8.8 
> 





IRON ROOFING AND CEMENT 





















































CRIMPEI 
AND CORRUGATED 152 to 158 MERWIN ST., al 47 Feder 
G, ce tal 
Iron Tile or Shingles, oS BEARD, & THE 
Fire- Proof Doors, Send for Circular and Z, lows of 
Shutters,etc. Price List No. 85. 8 4 f. t ° 
astenin 
far enoi 
onea¥ D make a: 
WESTERN OIL WORKS. 4, eave pi) 
’ 0 ’ the spor 
ILLUMINATIT'G OILS, LUBRICATTG OILS. | ¢ wig 
s fi - 
Navhtha & Gasoline. | toma 
Orders solicited in Bulk, Barrels or Cases. al : double- 
“ tight, 
Scofield, Shurmer & Teaegzle, 1 | QE > Z | 
FROM 1-4 TO 15,000 LBS. WKIGHT. TRUE i) —— / A ze 
1V¢) PATTERN, sound and solid, superior in strength ea : Se - 
thon oF for any’ service whatever. Gearing of ail kine ——- rn ey ET 
’ ver. earring of a aa, T 
Shoes, Dies, Hammerheads, Crossheads, Rock d c a 
Piston Heads for Locomotives, ete, 16,00) Crank shat) EXE ROCULES THE STRONGEST 2 SAFEST EXP wee B: & 
ite au nity over other Steel Castings. CRANK KNOWN TO THE ARTS. John G. H 
SHAFTS, CROSSHEADS & GEARING SPECIAL- | THE GREAT STUMP AND ROCK = a, Chi 
TIES. Castings of Every Description. Circulars and HERCULES PowpER ComPaAn) ng 
CHESTER STEEL CASTINGS CO. ? 40 PROSPECT ST., CLEVELAND, © min NN 
Works, Oheeter,Pa. 407 Library S..Falindeiphia. _ANNIHILATOR. J. W. WILLARD - - - MANAGE Mate cr 
' .W. . ees 




































64 


5 





iches. 
e market, 


front be- 
, insuring 


iron, and 
; its place 


led which 
g of oven, 


ning into 
g bracket 


e it a very 
































































PANY, 
IND, O. 
‘MANAGER 










IRON TRADE REVIEW. 





Smith & Curtiss, 


JOBBERS OF 


TEAS, 


COFFEES AND SPICES 


ALSO PROPRIETORS OF THE 
CLEVELAND 


Coffee and Spice Mills 
107 & 109 Bunk Street, 
Cleveland, ©. 





MAN, Prop. JAS. GILLETT, Mangr, 
THE 


Etna Machine Works, 


Manufacturers of 


High and Low Speed 
Stationary Engines 


BOTH 
UPRIGHT AND HORIZONTAL 


Geared and Direct Attachment 


CIRCULAR SAW MILLS. 


STEAM PUMPS, 


IRON AND BRASS CASTINCS. 
Patent Sets and Head Blocks for Saw Mills, 


and Machinery of all descriptions. I now have 
the agency for the celebrated 


Watertown Portable Enoines & Boilers, 


and can supply customers with anything in 
this line at very low prices. 


Callat Works and see them in Stock. 


Also manufacturers of 


The A-tna Engines. 


These are an 1. new style of Upright 
Engines, designed by F. I. Freeman, anc 
PATENT APPLIED FOR. 

They are so constructed that they can be sold 
for one-half the price for the ordinary style 
of the same sizes or power, consequent- 
ly they are by far the 


F. 1. FRE! 





Cheapest Engines in the Market | 


And are warranted satisfactory in every re- | 


spect. They are designed especially for Saw 

Mills, Grist Mills and Hoisting Machines, and 

are high or low poe engines, running from 

one to seven hundred revolutions per minute; 

are strong and heavily built, of the best mat- 
erial and workmanshi 


BaF Parties interested will find one in oper- | 


ation at the works. Call and examine for your- 

selves. Sizes range from eight toe one hundred 
horse power. 

Also dealers in Gas and ke Fittings, Globe 
Valves, an 


Second-hand Machinery ofall kinds 


Prompt Attention given to Repair Work. 
bay Parties wishing to buy or sell second- 
hand Machinery will do well to-call. 

Corner Vernon and Hudson Streets, 
(Opposite N. Y. P. & O Freight Depot, 
WARREN OHIO. 


The TRWIN ® REBEER 
PATENT 


Expanding Water Candu 
MANUFACTURED BY THE fl WT : 
5.8. S. Conductor Co.|)-# 
LIMITED, 


47 Federal St., Allegheny, Pa. 


Tre STanprInG SEA al- 
lows of an easy and secure 
fastening, keeping the pipe 
far enough from the wall tof 
make any overflow from thef 
cave pipe or head, run down 
the spout, and not the wall F 
and will open, in case of 
freezing, so as to prevent 
ursting, and still remain 
double-locked and water- 
tight, 


























"RINCIPAL AGENTS. 





E. B. Badger & Son Boston, Mass.; No 

rs S = . ’ , 29 yes & 
yines, vow York; J. 8. Thorn, Philadelphia; | 
ge ty ell, Baltimore, Md.; R. P.Gormul- 
Meck cit ; F. Schmidt & Sons, Milwaukee; 
Han, e to Bros,, _ Cleveland; Patterson & 
tale . yp Pa.; G. H, Peters & Son, Buf- 
With at /ames Ackroyd, Albany, N. Y.; 
Mnty row, Cincinnati, : Hull & Cozzens | 


Louis, Mo., and many others. | 








SS to 7S Michigan-st., Chicago. 72 


HAND, FREIGHT & PASSENGER 


}/ELEVATORS 


—AND— 


Steam Hoisting Engines 


Shafting, Pulleys, Hangers, 
General and Special Machinery 


For Blast Furnaces, Iron, Coa 
and other Mines. 


Send for Catalogue and Price 
j List. 5 


Eaton & Prince, 


Manufacturers and Dealers in 


Steam, Hydraulic, Worm, Power and 











Bailey’s Self-Centering and Releasing Gauge Lathe, 


*1099NQ oABIS peAoiduy] §,3}98109 





= 


IN, 
ay . 


i 


iyo : 
~ 


Shingle and Heading Saw. 


I. E. MERRITT, LOCKPORT, N. Y. 


MANUFACTURER OF 


Improved Stave, Heading & Shingle Machines, 














Automatic Sawing 
Machines, 
Veneer Cutting 
Machines, 
Bailey’s Handle and 
Nulling Gauge Lathes, 
Milling and Mortising 
Machines, 
Key Scat Cutting 
Machines. 











_ Pulley Boring 
Machines, 
Gear Cutting 











————— 
‘ 





VENEER CUTTING MACHINE. 


Machines, ete. 





VW 


WA 


PURE IRON ORE PAINTS. 
Red (Rossie) and Parple. We guaran- 
tee all our Paints, and respectfully so- 


licit the 
dealers. 


by the R. 


country. 


Office 154 Merwin St., Cleveland, Ohjo. 


Cleveland Iron Ore Paint Co. 


Manufacturers of 


gerencee of consumers and 
ur Paints are used largely 
R’ds and Car Builders of our 
Send for price list No. 5. 











collections and attends to legal business generally. 


Established 1841. THE MEKCANTILE AGENCY. 


. G. DUN & COMPANY, Proprietors. 
This establishment supplies (to subscribers only) all necessary information as to the 
standing, responsibility, etc.,of merchants, traders, manufacturers, public companies, 
etc., through the United States, their Territories and British North America. Also, makes 


[94 Branch Offices. 


It is the oldest and by far the most 


complete and extensive system ever organized for the accommodation of banking and 


mercantile interests aad for the general promotion and 
ublished quarterly. Cleveland Office—Rooms 4 and 5, No. 121 Superior-st. Terms of 
subscription made known on application. 


books 


orotection of trade. Refere 


R. P. CATTRALL, Manager. 


nce 








= |e) 


l 





C. E. Dewick & Co. 


Steel Toe Galks 


360 Dorchester Ave., 


SOUTH BOSTON, MASS, 


REMOVAL. 


Hardware Merehants, 
Beg to announce their removal to 


next door on St. Clair to our Old Store. 


public. 
Ceo. Worthington & Co., 





21 


GEO. WORTHINGTON & CO., 


59 & 61 St. Clair Street, 


With 


increased facilities, in a much larger store, we 
invite the patronage of our friends and the 


Nos, 50 and 61 St. Clair Street, 







THE DETROIT 


, Lubricator Ge,’s 


SICHT FEED 


, LUBRICATOR CUPS, 


For oiling valves and 
cylinuirs of steam en- 
ines, by the only peri 
ect method, through 
the steam pipe. The oil 
passes in sight, drop hy 
drop, into. the column 
of steam where it vapor- 
izes, thus peering, a 
STEAM LUBRICANT, 
oiling perfectly every 
part reached by the 
Clean Vil, black or white, 
Saves from 50 tu 


steam. 


Any 
light or heavy, muy be used, 
90 per cent. 1n oil and wear of machinery, thus 


paying for iteelf several times a year. A cup 
will sent to responsible parties on twenty 
days’ trial if desired. In ordering give dia- 
meter of cylinder. 


NOTICE, 

The first lubricators ever m wie, showing the 
oil passing drop by drop through a transpur- 
ant water chamber, were devised by u-, and 
the seme are fully embraced by many Letters 
Patent owned and controiled by us, which 
have been sustained in several hotly contested 
legal contests. Our customers, therefore, need 
have NO FEARS in their purchase #nd use, We 
are the sole owners of the “Sight Feed’’ fea- 
ture as claimed by us, and we shal) hold pur- 
chasers and users responsible who are en- 
crosching upon our rights by the uslawful 
use of our device. 


DETROIT LUBRICATOR CO. 
Office 98 Griswold strect, Detroit, Mich. 





Note—In our recent suit against the Ameri 
can Lubricator Co., of Detroit, before Justice 
Stanley Matthews, of the U. 8. bu preme Court, 
involving their ‘Sight Feed” feature, a « cree 
was rendered in our favor August 20, /881. 
(Mention this paper.) 


WM. BINGHAM &CO , Sole Agents for 





this territory 
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THE 


United States Car Co.’s 


SCREW LEVER 


Dump and Coal Car. 


(M. VAN WORMER’S PATENTS.) 


C.-L. VAN WORMER, 
General Manager.. 














SSPECKIVE VIEW. 
UNITED STATES CAR CO., 48 CONGRESS ST., BOSTON, MASS. 


— 


This Car has a capacity of 18 to 20 tons 


AND CAN BE HANDLED BY ONE MAN, 


DISCHARGING ITS LOAD INSTANTLY, 


The device can be applied to flat cars. The car ig 
under perfect control at all times, and can be feld at an 
elevation or dumped suddenly if desired. For construction 
trains, cars with this device would be invaluable 


The Mechanism is Strong, Simple and Durable 


The following Railroads and Car Builders are buildin 
cars with this Screw Lever attachment, viz: Clifton an 


’ 


Co., y, N.Y y 
French Car Co., Chicago; Maine Central Railroad Co.: 
Cleveland Rolling Mills Co., Cleveland; Litchfleld Car ang 
Machine Co., Litchfield, Ills.; N. Y.,P. & O. Railway Co 
Cleveland, Ohio; Buckeye Car Mfg. Co., ‘ 
Pennock Bros., Car Builders, Minerva, O.; East and est 
R. R.of Alabama, Cedartown, Ga. This car received 
highest and only medal awarded for cars of this class at the 
ecent Exposition of Railway Appliances, held at ( hicago 

l. The medal awarded was silver. r 


Columbus, 0. 












































































































































URBERSIVE VIEW. 

















Thos, P. Egan, Pres. Edwin Ruthven, Sec’y. 


de hd cease ole 


Wood Working Machinery, 


OF THE LATEST AND MOST IMPROVED DESIGNS 
— FOR — 


Frederick Danner, Supt. 





hen Planing Mills, 
Furniture Factories, 


Chair Factories, | —y 


Car and Agricultur 





A Shops, 
and General Wood Workers cy 
na ae 


MANUFACTURED BY 


CORDESMAN & EGAN CoO., 


251 to 271 West Front Street, 
CINCINNATI, O., U.S.A. 





Cleveland Rolling Mill Co. 


CLEVELAND, OHIO, manufacturers of 


essemer & Siemens-Martin Steel Blooms and Billets. 


essemer Steel Rails, [ron Rails and Fastenings. 


Steel Tire and Forgings, Iron and Steel Angles, Bar and Spring Steel, Soft Welding 
Steel for Tools and Agricultural Work, Wire, jron and Stee! Boiler Plate. 
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NEW OTTO SILENT Gas BINGIWE. 


Working without Boiler.Steam, Unsurpassed in every respect 
Coal, Ashes or Attendance. » for hoisting in warehouses, 
Started instantly by a Match, it \ printing, Ventilating, runnin 
ives full power immediately. en ee, Ge | BS TH. 
bon stopped all expense Gehbebeiter, Schumm & Co., 
eee PHILADELPHIA. 


ALBERT FISHER, 
Agent for Cleveland. 
77 & 79 Merwin St, Cleveland,o. 


CLEVELAND WINDOW GLASS GO. 


For Doors, Sash, Blinds and Windows, 


No explosions; no fires nor cin- 
ders; no gauges; po pumps; nce 
engineer or other attendant 
while running. 01 


Glazed 








Tat lmproved Climaa” Reversible Ip Coe 


{PATENTED APRIL 30, 1878, 


Childs, Croff & Co., Manfrs. 


CLEVELAND, OHIO. 

Perfect Safety Secured in Walking on Ice or 

ippery Pavements. 

** A” represents the Creeper in position 
ready for use. The dotted line * B’”’ 
shows the Creeper thrown back entirely 
out of the way 
when not in use, 
or walking in- 
doors, 














This Creeper 
has advanta- 
ges over all 
others. 

Its simplicity 
of construction, 
being easily ad- 
justed, always 
ready for use, 
and when not 
needed can | 
Leen tbe Shank” out of the way, therefore not interfering with walking in the house 
carpets. etc. When in position for walking on ice it is a sure protection from falling. 

Can be ordered at manufacturers’ prices from 

& Co. Bostes 


Biddle Hardware Co., Philadelphia. Henry Brooks 
Peck & Snyder, New York. 








CORRY CITY IRON WORKS, 


CORRY, PA., manufacturers of all sizes of 


Portable and Stationary Engines and Boilers, 


and all kinds of Plate and Sheet Iron Work. =Also manufacturers of the 


Celebrated Gladiator Agricultural Engine, 


the lightest ard safest engine built, having a perfect Spark Arrester. Send for Circular, 








—— 





Order direct from the 


tron Clad Paint Co, 


nuine 


iron Clad Paint Co., 


actory 75 & 77 Central Way. Sec. & Tiszs., No. 3 Case Builar’se 


Clevelard, Ohio. 


And get the 
article, and save liability 
of suit for using an article 
made in violation of 

atents issued to Wi. 
en and now owned 
by this Company. 


(RON CLAD PAI is 

@ mos u 

most fire-proof, aid 
CHEAPEST . PAINT 





merican, F'rench&PlateGlass 


73 Michigan Street and 132 Champlain Street, 
Cleveland, Ohio. 


Windows 


3 





Furnished both Dy 


and Ground in Oil. 
Used by nearly ¥ 


the Railroads, 





=@ 


Trade Mark Patcrted—Paint Patented 








— | IRON TRADE REVIEW. 
'‘ | ——"W. BINGHAM & CO. tat oe 
al | 146, 146 é& 150 Water Street, | eT Sharon Boiler Works, 


at any 


ruction CLEVELAND, 0. 


‘rable 


‘« & Hardware,lron,Nails:Metals 























in gton Or EVERY aahsevenin 
Valles RAILWAY, MACHINISTS AND MINERS SUPPLIES. 
a Gor WM.-JESSOP & SONS AND PETER STUBS’ CELEBRATED CAST STEEL 


ay Oo Malleable and Cast Gas and Water Fittings. 
NATHAN & DREYFUS’ SELF-ACTING OILERS AND LUBRICATORS, INJEC 
TORS AND EJECTORS. 


Pennsylvania Tube Works Pipe and Boiler saagtate 
"ICago, Peet’s Open Way Vaives. 


BOSTON BELTING CO’S RUBBER BELTING, PACKING AND HOSE. <> 


ALEXANDER BROS.’ LEATHER BELTS. ™ 
Stubs, Crobet & Rothery Files, &c., &c. 31 


SMITH, MYERS & SCHNTER,| 


CINCINNATI, OHIO, took 


TERRAPIN Hoisting Machinery, 


Center Crank | Stationary Engines, 
High Speed Engines. 


Engines, | rz" 
: SAW MILLS, 


Sivignsdenn fetctisti=: BH ‘bgp 2s pats es 
thegiest: On December 18th, 1882 
BOILERS, ser Norman RovaRy Bxoi} fon Gar Age RR when ao cassons for the piers of 
n— 
ms Bxesing and Lake Erie Bridge. gave satisfaction aking one for general 


=< ~ 
Shafking, Pullers, fe, | ss» se beet made, and have nohesitency Weniriscnete B'Belige Co. 


HH, H. BA 86 John Street, New York, agent. 
Send for cw 5 ¥ eat ~ 


ZELOTES WOOD & CO.. 
“BRUSH ELECTRIC CO. | : 


PROPRIETORS 
Cleveland. Ohic. . 
———s The sole manufacturers under all the patents of Chas. F, Brush for CO rt — 
at Electric Light Machines. | Electric Lighting, | ee 
& 


Se — Storage Entice on Malleable Iron Works. 


























co} 
of | Vights Lights | Power ; TEM of f Electric ighting. 
Mch (2,006 c. p.|1.200 c.-d |Requir’d The Best Dynamo Machines. 
oo ae The Best Arc Lamps. | 
’ The only Practical Storage Batteries. 


| Sneniaone ye 5 Aanpo TINNING AND JAPANNING A SPECIALTY. 


etc, eto. ete. 
OUR PRICES ARE. THE LOWEST, 
OUR FACTORY THE LARGEST, 


and our Columbus, Ohio. 


BUSINESS THE MOST EXTENSIVE 
) IN THE WORLD TO-DAY. 
SEE THE LIST, 


Single Lamps, $50.00; Double Lamps, $60.00. Send for details. 


The Brush Electric Co. 
5 No. 104 Euclid Avenue. 


FISHER AE eben SS co 
nowen I | fas a Cleveland, O., 


Wholesale Dealers in 
Oo 


By ee Er Pea HARDWOOD 
| Sea ee ate LUMBER. 


Worked and Rough Lum- 
ber of all kinds always on 
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Cle 
a 
Oro 


} 
} 
) 


os 888355! 
sassesssesess 


— 


IAQ 
rem 
55% 


on 
o 











on 




















jron. Combined Lift & Force Pump 


Wood’ 


* a ee 1) a hand, Also, Shingles, 
— = a ey , ees 
- a" : ings” a 





nal “MONTGOMERY & CO., 


IMPORTERS OF 


* 
or; 
aaa SERA. TS NMR RR eS A BRE 








: MANUFACTURERS OF 
int Co, 2 STUBS’ FILES, TOOLS AND STEEL 
fability ‘\ GROBET SWISS FILES, Parlor and Cook Stoves, Lift and Force Pumps 
1 article P . OF THE LATEST IMPROVED PATTERNS, 
wn, J Chesterman’ s Measur ©S, | General JOBBING and MACHINE SHOP for the re iring of all kinds 
owned 4 — Hubert’s French Emery Paper, Horse Shoe of Steam Engines, and Machinery of every description. ; 
INT Is : Mugen. Ete. ; For Catalogues and Price Lists address the makers, 
‘urable es Wm. Smith & Son’s Celebrated Music Wire. 61 HESS, SNYDER & CO., Proprietors, Massillon, Ohio. 
pee b Pg yg out 8% a ier = ye; rasa 
AINT yi achinis versmi ewele ink d All sizes, Independent, 4-J 
PAIN a Sewing Machine Manufacturers’ Scopiien. gf _A.F. CUSHMAN  Comisination Universa Gear 
tO. Vi Monte ed and Le - Br Fin 
Dy fi S80... Conon 105 Fulton Street. New \ urk. —— or» $-Jaw, from 4 in. {0 01n 








Chucks for Cutting-off Lathes 
Screw Machines, Amateur 
Lathes. Centering and Dril) 


‘ya RIVET BOILER. TANK, BRIDGE AND 
7 : TRACK BOLTS. Chee 
STANDARD RIVET CO. 93 Cleveland, Ohio. HARTFORD .CONN.US.A. <= SEND FOR CATALOGUE. 











; 


IV IRON TRADE REVIEW. 


SUPERIOR FILES ESPECIALLY ADAPTED tO MACHINISTS USE, 











The Parkin File Company. 
With over Thirty Years’ Experience, we are able to: furnish the Best File made in this country. Correspondence solici‘ed. 
| TEE PAREIN FILE CoO., Cleveland, 0. . 73 















Manufacturers of 

































# 
ss ee = + - Best Refined Cast Steel and the Celebrated — (Fog 
oe °c : ole Silver Steel | oe 
gen 2 tfed'gec, x a epee po Shaaternteareing | CIRCULAR AND CROSs-cUT — '§/ 
No vise is required to hold the pipe. The bits SS (aN STS 
open when the thread is cut. ss 

The bits are sharpened by simply grinding. _ Allwork Tabby warranted. All kinds of Saws Soran 
Write us for prices list. kk Write ue for Catalogs ‘aud ape ee i ve 
_ Forbes &- Curtis, otSint fee ee” hog | Paillsell ¢ 
81 BRIDGEPORT, CONN. | © 206 to 216 South Llinois Street, ee coin 

INDIANAPOLIS, IND, Be One 

: nD 

One 
IRON p T ti M hi One 15 he 
Zt MALLEABLE siz: p Power ransmitting Machinery.) =: 
MUNSON, HAYDEN & CO. = ' One No. : 
_ ee COLUMBUS, 0, i “ SUAFTING, seb 
0 and cou 
Quality guaranteed art ropes Hovboates A ge ato ail Kins. Wire Dies eto H ANGERS, “One ae? 
= ne No. 
5 s Pp 7 ] q with Coun 
_ The American Tool and Machine Company., ye ULlCYy , scat 
3 ° 84 Kingston street, Boston Mass., ~ COUPLINGS, 9 @&  Diamon 

, —Manufacturers of the—{ _ CRANES, 


~ aiebrated Cabinet Turret, Screw Chasing, and Hand Lathes, 


CHUCKS. SLIDE RESTS, - 

And Valve Milling Machines for Brass Finishers. 

Also the D. M. Weston Hydro Extracters 
For Woolen and Cotton Mills, Hotels, Laundries, etc. 


And Machine Molded im of } 


GEAR 4 








































































THE 
os BENJAMIN F. RADFORD, Supt. WARMING AND. aay 
VENTILATION" 
TRIPLE SPARED JIB. CRANES, A PERFECT SUCCESS a 
oan a From 10 to‘20 ' auniiiiiins ss By Our Apparetus. A N 
Tons Lift for : i Residence, School Buildings, : 

=| Manufacturers 7 : B — Manufactories, Churches, salad 

Machinists : a = Opera Houses, etc., warmed. 
> ae lig ‘ae = 24 Sizes Low-Pressure Generator, Hi SHEE 

ALSO, i ae - Dorect, Indirect, Window Radiation, 
| DerrickCranes a aennene nAtaie. B® rane. 

FOR Plans and Estimates for Architects ant) 
ys Builders. The Trade supplied at whole} And CR 
Railroads i sile. Sales doubled from year to 164 for Roofin 

AND : ae Good satis! action ¢very where. 
Shippers. iT The Cincinnati Steam Heating Co. 
Kot, axcelel Sof alicievey, Les 187 West Pearl Street, Bar 8 
other makes, mF CINCINNATI, O. 
Send for Estimates. ees et me for Circulars. Cl N 
The ~7ialcan Trom "AT OLIES. | itcare Cesrrnen aia tome EMM Gind, BLIGHT, T eaaurer. MANY AC 
TOLEDO, OHIO. 1 
Peter Gerlach & Con 
GREATEST ROCK BREAKER MANUFACTURERS OF 
ON EARTH: ‘CIRCULAR, LONG AND C\ LINDER 





¥. | 
CAPACIT bone feeareon 


Guaranteed to do Double the 


Saws 


all Sizes and Varietics.  ~ 
Tools of all Descript ions 
Also Builders of Patented 


Stave Sawing, Heading & 


Barrel Machinery. 
Factories on Columbus and Winter “(ree 


Office and Warérooms, a 
6 5] Center Street, Cle: : t Bie sacs 








Refunded. 
; Seay- SEND FOR CIRCULARS; 
ALS}, 
= ENGINES, BOILERS, STAMP MILLS 
AND MINING MACHENERY. 


ea tTES LEO WORKS, 
52 Canal Street, Chicago, Ill. 12 











